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FOREWORD 

This directory was prepared by Chemical and Metallurgical Research, Inc., 
Chattanooga,  Tennessee, under U. S. Air Force Contract No. AF 33(615)-3430, 
The Ohio State University Research Foundation Project No.  2165, Request No. 
ML-39,    This Contract was initiated under Project No. 7381, "Materials 
Application,** Task No.  738102, "Materials and Process Evaluation.**    The work 
was administered under the direction of the Materials Engineering Branch, 
Materials Applications Division, Air Force Materials Laboratory, Research and 
Technology Division, Air Force Systems Command, Wright-Patterson Air Force 
Base, Ohio, with Mr. C. A. Pratt (MAAE) as Project Engineer. 

The work in preparing this directory covered the period September 1966 
through February 1967. The manuscript was released by the authors in March 
1967 for publication as a technical report. 

The authors especially wish to acknowledge the contributions and coopera- 
tion of the 19 suppliers of graphite products who are listed in this directory. 

This technical report has been reviewed and ie approved. 

ALBERT OLEVITCH, Chief 
Materials Engineering Branch 
Materials Applications Division 
Air Force Materials Laboratory 
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ABSTRACT 

This directory was prepared for  the purpose of assisting 
developaent, application, and design engineers in the rapid identi- 
fication of graphite materials and sources of supply.     This  is a 
revision and updating of  the first directory published in 1963 and 
it is expected that continuing revision,   supplements,  or new editions 
will be needed. 

A total of 262 graphite products,  available  from 19 suppliers, 
are characterized by  type,  manufacturing methods, analyses,  and 
properties.    For each of these products,  supplier's availability 
on grades,   sizes and shapes,  price,  rate or capacity of production, 
and delivery times are shown.    An indexing system allows for  the 
convenient    finding of information on suppliers,   sizes and shapes, 
unique characteristics,  compositions,  and properties. 

This abstract is  subject   to special export controls and each 
transmittal to foreign governments or foreign nationals may be made 
only with prior approval of MAAE, Air Force Materials Laboratory. 
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DIRECTORY OF GRAPHITE AVAILABILITY 

INTRODUCTION 

In September,   1963,  tho first "Directory of Graphite Availa- 
bility, " ASD-TDR-63-8S3.  wa« publitiTfed.    The fir.t revision brings 
data and information up to date for the purpose of aati sfyiug a continuing 
aeed of development, application, and design engineers for rapid identi- 
fication of graphite materials and sources of supply. 

This new edition includes further information with regard to new 
commerciaUy available products.    It should be noted, however, that the 
new product numbers do not correspond to those of the old directory unless 
by coincidence.    The method of collecting and treating the necessary infor- 
mation was generally the same as before. 

The directory presented herein is not intended to replace the tech- 
nical handbooks and literature currently available from manufacturers. 
On the other hand, its intent is to assemble in one place a list of all graph- 
ite products commercially available, together with approximate property 
values.    Finally, the information collected is presented in such a manner 
that it would allow easy updating and constant surveillance. 

Since the first edition of the directory, it was found that the range 
of values for the property data is too broad.    This has been solved by 
using average valuzn where they are available.   Also,  it was found that 
(because of wide range of testing methods) the data presented had little 
meaning unless a test method is indicated for each property.    Therefore, 
the product sheets show (where available) how die data were obtained. 

An      innovation in this edition is the inclusion of thirty-four figures 
(graphs), which illustrate high temperature properties to about 5000'F 
for specific graphite products.    These figures are supplemental to the 
characterization sheet for the corresponding graphite product nunher. 



SUMMARY OF TRENDS 

Significant advancements have been made with respect to 
commercial availability and technology for graphite products since 1963, 
when the first edition of the directory was prepared.    This directory 
identifies 262 commercially available graphite products, which is about 
30% more products thau shown in the 1963 edition.    Furthermore, the 
data sheets in the directory were recast to properly reflect advancement 
in new technology and make them more useful to the Air Force require- 
ments . 

Specific trends in availability for each class of graphite products 
are shown in Figure 1.    As can be expected,  the largest increase in avail- 
ability was experienced by the more conventional and the higher tonnage 
classes which are the bulk graphites,  molded    and extruded.    The only 
other large volume class,  composites,  experienced virtually no change. 

The specialty smaller quantity graphite products, namely hot 
worked, pyrolytic, fibrous, flexible,  alloyed,  and foamed remain relatively 
small in quantity.    However, the fibrous and flexible classes are finding 
new applications and appear potentially highly attractive for military needs. 
The other specialty classes,  such as pyrolytic, have gained more accept- 
ance through familiarity;but more time will be required before they can 
be considered as conventional off-the-shelf items for military systems 
design engineers. 

t.. 
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Graphite products in the directory are categorised into one of nine 
classes and shown in the order of molded,  extruded, hot worked,  pyrolytic, 
fibrous,  flexibile,   composites,  alloyed,  and foamed. 

Because of the wide range of values obtained for an individual 
property through different testing techniques, each product has a column 
showing the test method (where it is reported) used for that particular 
property.    Table 3 shows the methods or references to the methods which 
have been used to determine most of the property information in this 
directory. 

The intent of each graphite product page is to completely describe 
availability of the graphite product as characterised by the many entries 
shown.    From this it is expected that a potential user will be able to con- 
tact a supplier of his choice for further detailed information and procurement 

> 
IT 

•■ 

HMMI        »i»».-     /-.■.t. —■'•»**»«« ^ ^i   nimm'*- -wmfttrvw*»* 

GRAPHITE PRODUCTS 

■ 

The following pages document 262 graphite products in accor- 
danoe with characterisation and suppliers* availability.    These constitute 
the body of the directory and for convenience in rapidly finding specific 
information, five indexes follow the body of the directory. 

The information shown in the directory was obtained from 19 
suppliers who cooperated in this compilation.    Table 1, titled Inventory 
of Contributions, is a record of suppliers' contributions, broken down 
into 20 ciasses and subclasses of graphite product types.    By inspection 
of this table, the number of classes, as well as the number of products 
contributed by each supplier, are easily seen.    The totals shown in this 
table are different from the totals in the directory because of the match- 
ing and consolidation of similar products. 

Each page of the directory is a reproduction of the 5 x 8" cards 
which were prepared and processed for the preparation of the directory. 
In order to provide for ample space in preparing these cards, it was 
necessary to use abbreviations and symbols rather extensively.    Although 
most of these abbreviations are self-explanatory.  Table 2 delineates the 
meanings of abbreviations and symbols employed. 
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TABLE 2 

ABBREVIATIONS AND SYMBOLS 

« 

AbbrevUtlon MsSjüng 
or Svmbol 

■-»- 

C.   Exp. 

Del. 

Flex. Str. 

H.  T. 

Ig 

M 

Oxid. 

pipe 
olt 

Std.   Dev. 
S. Res. 

thk 
T. Str. 
Therm.  Cond. 

I   I 

■ 

i- 

Average 

Block 

Capacity 
Cylinder 
Comprcssive strength 
Coefficient of thermal expansion 

Delivery 

Flexural strength 

High temperature 

Long 

Thousand 

Oxidation 

Pipe and tube (1 to 3 ratio) 
PUte 

Standard deviation 
Specific resistance 

Thick 
Tensile strength 
Thermal conductivity 

Specific resistance 

Thick 
Tensile strength 

Young's modulus 

Greater than 
Less than 

■ « 



TABLE 3 

TEST METHODS 

Property Units 

Young* • Modulus p«i 

Tensile Strength psi 

Method Reference 

Compressive Strength psi 

Sonic 
Stress-Strain 

St res*-Strain 
(Dog Bone) 

Stress-Strain 
(cyl 1/4" dia) 

Gage dimension 

ASTM-D-790-61 
■ 

ASTM-C-190-59 

WADD-TR-61-72 
Vol. XXXV 

Cubic Compression     ASTM-C-109-545 
ASTM-D-695 
ASTM-C-39-56T 

Flexural Strength 

Density 

psi 

f/cc 

4 Point loading1) 
Single Point(2T 

Coefficient of l/'C 
Thermal Expansion 

Wt/Volume 

Expansion 
Measurement 
Expansion bar 

■ 

5/16"x5/8"x6n 

ASTM-C-78-59 
NEMA 

ASTM-C-134-41 
NEMA Standards 

ASTM-B-95-39 

WADD-TR-61-72 
Vol. XXVI 

.2» 
• 

Thermal Conductivity     cal-cm/sec cm  aK       Calculated from 
Electrical Conduc- 
tivity --- 
(cyl l-l/2"diax6"lg) WADD-61-72 Vol. XXVI 
Value at 1300T Guarded Hot Plat« 

Specific Resistance ohm-cm 

-•*— 

Hardness 

Volt/a.nps NEMA Standards 
Kelvin Bridge NEMA Standards 
Voltage Drop on bar 
l-l/4"xl-l/4"x7"     WADD-TR-61-72 

Vol.  XXVI 
■   (att* 

Indentation 
Scleroscope ->- 

(1) 4 Point Loading is the actual loading for the Third Point Method 
(2) Single Point Loading is conventional terminology for 3 Point Loading 



Molded Graphite Prodocti (No«.  1 thromh 85) 

In the molded class, 85 graphite products are shown.    This is 
one of the most popular classes (together with extruded and composites). 
Graphite products in some of die other classes, such as composites and 
alloyed graphites, might well be included in the molded class because 
many of them are indeed characterised by this manufacturing method: 
however, for the sake of avoiding repetition, they are not shown in the 
molded class. 

The classification of "molded" was selected, not because of the 
unique manufacturing method, but because this manufacturing method im- 
parts unique characterisation to graphite products.    For example, aniso- 
tropy or orientation properties are greatly influenced by forming methods, 
including molding.    When coke is crushed or milled, the individual particles 
tend to have one dimension larger than the other and, in forming, the long 
axes of the particles tend to take a preferred orientation, and the final graph- 
ite product retains the same pattern of grain orientation as well as grain 
sise.   In the case of the molded class, orientation is perpendicular to the 
direction of molding. 

Grain sise has a profound effect on the properties of molded graph- 
ite and this is why die molded class is subdivided into two subclasses* in 
accordance with maximum grain sise.   In general, the medium-grain 
stock is more uniform in all directions (less anisotropic) than the fine- 
grain stock, and the molded class exhibits less anisotropic properties 
than any other class. 

From the point of view of familiarity and long experience, the mold- 
ed class is outstanding.    Historically, this is die oldest class of graphite 
products produced and the leading suppliers manufacture larger quantities 
of this class than any other.    In the past, most of die applications have 
been in the broad field of metallurgy; however, every opportunity should 
be taken for applications in military usage because of the very high degree 
of manufacturing capability and depth of familiarity. 

«Fine grain - 0. 015" max (Nos.  1-76) 
Medium grain - 0.015" to 0.12" max (Nos. 76-85) 



GRAPHITE  PRODUCT NO.   1 

Characterization 
TYK: molded, fin« grained; high strength; good electrical and thermal conductor; 
high density; used for molds. Jig« and fixture»,  rocket nozzle inserts, casting dies, 
sintering boats, and crucibles 

M^G: calcined petroleum coke; graphitiaed over 2500C; impregnated; machined; 
TM-2000 lb batch sise 

ANALYTICAL: 

FKOHKTieS. 

Typical 

Y. Mod. (10«psl) 
T. Sir. (10»p«0 
C. Sir. (10»p»i) 
FtoL Sir. (10»ps0 
Uns4ty(i/ec) 
C. tip. (lOV'C) 

rra^on/tsr cin«*K) 
S. RM. (l(h*ohni cm) 

Tsst Specimsn With Grain Agiintt Grain Typicsl H.T. Rap. 

tm     9W.(to«.(%)      ßm.\*m    «d.<»^.(%) 1300F        4000F 

■ 

OA 
■'TSC 

84 

. 0 

Supplier's Availability 
SUPPUER GRADES                SIZES 4 SHAPES            PRICE RATE or CAP.          DEL 

Graphite Products ER-83              various rectan-       $l-10/lb 
' 

Division, gular and round stock 
Carborundum Co. 

' 



GRAPHITE PRODUCT NO-J. 

Characterization 
rv^f: molded, fine grained; low coeff. therm, ezp.; used for jigs and fixtures, heater 
elements, support material in furnace bracing It heat-treating, and susceptor in 
itirfiifHftn hiring flyaiiCM 

MFG: manufacturing methods claimed to be proprietary 

ANALYTICAL        Ni Ca Fe Si Al Co Na Tl 
Av. value    ZOOppm   ZOOppm   lOOppm 75ppm 75ppm 25ppm   lOOppm   lOppm   1 

Mo 
Oppm 

MOFERTtiS: 

Y. Mod. (10«p$i) 
T. Str. (lOH») 
C. Sir. (10»psO 
Flex. Sir. (10>pti) 
Dsnsity (g/cc) 
C. Exp. (10*/X) 
Therm. Cond. 
(cal-cm/sec cm^'K) 
S. Res. (KHohm cm) 

Test Specimen With Grain 
or 

Mwtfuiil Stf. VSUM SM-ds 

(1) 1.3 15 
(2) 2.1 20 
(3) 8.4 20 
(4) 4.2 20 

1.75 5 
3.4 5 

.35 15 
13.0 1 

Against Grain 

1.1 
2.0 
8.0 
4.0 

3.3 

.34 
13.5 

15 
20 
20 
20 

15 
1 

Typicsl h.T. PlPOp. 

1.4 
2.1 
8.8 
4.3 

4.1 

1.9 
5.9 

12.8 
7.3 

Suppliers Availability 
SUPPUER 

Du ramie Products 

GRADES 

D-775 

SIZES A SHAPES RATE or CAP. 

(1) Sonic 
(2) ASTM-C-565-65T 
(3) ASTM-C-528-63T 
(4) ASTM-C-3Z8-56T 

Uk up to 18" x 1" x    $l-10/lb        <10 Tijx 
AM   ___ 4Miilit 

1 mo 

10 



GRAPHITE  PRODUCT  NO—i 

Characterization 
TT^E: molded,  fine grained; low cost; used for jigs and fixtureb,  support material in 
furnace brazing fc heating treating, and heater element! 

HFG:  manufacturing methods claimed to be proprietary 

ANALYTICAL Ni Ca Fe Na Si Al Co Tl Mo 
Av. value   400ppm  400ppm    ZOOppm   ZOOppm   ISOppm   ISOppm   SOppm  20ppm  20ppm 

Aleo available in purified £rade SOppm total imparitiea 
nOKKTtß: Tilt Specimen 

or 
Method 

With Grain Agslnst Grain 

Av.VMu«      9*. **.(%) 

Typical H.T. Plop. 

■ HOOF        4C00F 

Y. Mod. (10«ps0 (1) 1.5 15 1.3 15 1.6      2.1 
T. Str. (I0«psi) (2) 3.3 20 2.8 20 3.0       6.3 
C. Str. (IOHMO (3) 8.6 20 10.5 20 9.0     13.0 
FtaL Sir. dOH») (4) 4.4 20 4.0 20 4.5       7.5 
Density (g/cc) 1.65 5 
C. Exp. (lOVQ 4.0 5 5.1 5 3.3       4.1 
UM in. Cond. 
(cal-cm/sac cm»*K) .350 15 .330 15 
S. Res. (lO^ohm cm) 12.7 1 14.0 1 

Supplier's  Availability 

SUPPLIER 

Du ramie Products D-657 

SIZES A SHAPES PRICE 

blkupto 24nx20"       $)-10/lb 
x9" 

RATE or CAP. 

< 10 T/yr       1 mo 

(1) Sonic 
(2) ASTM-C-565-65T 
(3) ASTM-C-528-63T 
(4) ASTU-C-328-56T 

, 

n 



GRAPHITE  PRODUCT  NO   i 

Charactenza ion 
TYyfe molded, fine grained; high parity; need for jig« and fixture«,  «u«ceptor in 
induciion heating furnace«,  heater element«, an4, crucible» 

MfG- manufacturing method« claimed to be pripr  ;tary 

ANALYTICAL 
AT. value 

Ni Ca 
3ppm 

Fe 
2ppm 

Na 
Zppm 

Si 
Ippm 

Al 
Ippm 

nontJies. tmk Typi«l H.T. 

Method A». VMM «i.dM4%) AKMM •*-«•«.(%) 130« 

Y. Mod. (I0«ps0 (It 1.4 15 1.4 15 1.4 
T. 9*. (10>j»0 (2) 1.8 20 1.79 20 1.8 
C.Str. (10V«0 (3) 8.0 20 7.9 20 8.6 
R«. Str. (10«j»0 C4) 4.0 20 3.9 20 4.1 
D«n«ity (g/cc) 1.5S S 
C. Exp. (1(H/*C) 5.7 5 5.6 5 6.6 
Tlwm.Oond. 
(c«»-cnV»«c cin»*K) .39 15 .38 15 
S. RM. (MHokn CM) 36 1 37 1 

2.0 
4.9 

13.0 
7.6 

I 

■ 

Supplier's  Availability 
SIZES A SHAPES PRICE MATE or CAP. 

Duramic Product«      D-555      blk up to 15" x 6" z3"   $10-100/lb     <10 T/yr 

(1) Sonic 
(2) ASTM-C-565-65T 
(3) ASTM-C-528-63T 
(4) ASTM-C-328-56T 

" 

. 

12 



GRAPHITE  PRODUCT  NO_l 

Cn»racterization 
TYPE: molded, fine grained; low poro«ity; used primarily for carbon brushes and 
certain mechanical electrical specialties 

MfG;  raw materials may be combinations of the fallowing:   resin,  metal inorganic salt, 
calcined pet^ oleum coke, lamp black, coal tar pitch, petroleum pitch, natural and 

ANALYTICAL' Ash Te V E 
Av. valce' . l-.5% < . 05% <. 005%   > ippm 

rtOfiekTIES: 

r. Mod. (10V«0 
T. ntr. (10>ps0 
ca^.ao^o 

Str. (10»p8J) 
(g/oc) 

C. Exp. (10*/-C) 

r«st 

(IQ^ohm cm) 

2.5 <10 

5-10        5-10 
1.65-1.8 
2-10 

10-50      5-10 

M.T. 

Supplier's Availability 

GE - Schenectady       ME 14 

» 

»SHAPES 
i 

cyl 1/8-45" 
blk 1-4M 

rod l/lf-l/S" 
pit 1/U   I* 

$l-10/lb 100-3Id T/yr     3 

I 
■ 



GRAPHITE   PRODUCT  NO_l 

Characterization   

TYPE: molded, fine grained; high strength; high hardnes«; nted for mold stock and rocket 
nozzle inserts 

MFG: graphitized over 2500C; Acheson electric furnace; 1-20T hatch sice 

ANALYTICAL         Ash 
AT. value        0.25% 
Std. dav.f^t <S0  

Ni Ca 
0. 04%      0. 04% 

Fe Na Si Al 
0.02%      0.02%    0.015%    0.015% 
<40 <40        <SQ ^40 

nomms: Test Specimen 
or 

Mscnoa 

With Grain 

Av.Vslu«     9W.d«v.(%) 

Against Grain 

Aw.vaiu«     M.tftv.(%) 

Typical H.T. Prop. 

1300f        4O00F 

Y. Mod. (10*psi) (1) 1.6 10 1.4 10 
T. »r. (10»ps0 (2) 3.2 10 2.8 10 
C. Str. (ICpsi) (3) 8.5 10 10.0 10 
Flex. Str. (10>psi> (4) 4.5 10 4.0 10 ■ 

Density (i/cc) (5) 1.75 2 
c. Exp. avrQ (6) 3.9 5 5.0 5 
Therm. Good. 
(cal-cm/sec Cfni*K) (7) 0.35 10 0.33 10 
S. Ret. (ICHohm cm) (8) 12 10 14 10 
Ha r dne s s - B r Inell- 136 Kg I oad- 10mm ball 15.0 10 
Permeability (D'Arcy 1 0.2 10 0.004 10 

Supplier's  Availability 
SUPPLIER GRADES 

Great LAkes Carbon    H205 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75*0 
(7) Thermal diffuaivity 
(8) Volt/amps 

SIZES & SHAPES PRICE RATE or CAP. DEL 

cyl 10-22" <$l/lb 3 M-30 M T/yr   3 mo 
blk 9" x 20" x 24,f     $l-10/lb 

■ 

14 
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GRAPHITE  PRODUCT  NO__L 

Characterization 

- 

- 

fypf.   molded,  fine grained; high «trength; high density; high hardnesi; used for mold 
stock, rocket nossle inserts,  sintering hoat-, and crocibles 

HFG:   graphitired over 2500C; Acheson electric furnace;  1-20T batch size 

ANALYTtCAk       Aah 
AT. value     0. 25% 
ft4t irr,(%)<M 

Ni               Ca Fe Na 
0.04%     0.04%      0.02%      0.02% 

JL&fl SAQ. <40 <40 

Si Al 
0.015%   0.015% 
<S0 <40 

norewes: 

Y. Mod. (MPpri) 
T.Str. (10H») 
C. Str. (10»psi) 
FtaL Str. (10»pel) 
Dwwity (g/cc) 
C. Exp. (10«/*0 
Thsrm. Cond. 
(cal-cm/ssc cm^'K) 
S. Res. (ICHohm cm) 

With Grain 

••(%) 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 

1.7 
3.5 

10.0 
4.7 
1.81 
41 

0.37 

Hardness-Brinell-136 Kg load-lOmm ball 
Pe rmeabUity (D'Arcy) 0. 006 

10 
10 
10 
10 

2 
5 

10 

10 

Aflrimt Grain 

10 

Typical H.T. Prop. 

1.5 
3.0 

12.0 
4.3 

50 

0.35 

18.0 
0.001 

10 
10 
10 

5 

10 

10 
10 

■ 

■ 

■ 

Supplier's Availability 
• 

SUPPUER 

rent Lake» Carbon H205-85 

SIZES »SHAPES RATE or CAP. 

cyl 10-22" <$l/lb 3 M-30 M T/yr   3 mo 
UHL 9" x 20" x 29"       $1- 10/lb 

(1) Sonic 
(2) Gage dimension 
P) AST14-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75*0 
(7) Thermal diffusivity 

• 
- 

•*♦. 

tm 

nun 
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GRAPHITE  PRODUCT NO L 

Characterization 
fWC:   molded,  line grained 

- i 

HFG:  lamp black and coal tar pitch; graphitized over 2500C; ground and machined; 
190-2000 lb batch aise 

ANALYTICAL'        Aah 
~k.r. Talue      • 1-5% 

    
Prop. FROPEtTIES: 

Y. Mod. (MPptO 
T. 9tr. (10>p«) 
C. Str. (I0»pti) 
Fk». Str. (10»|»i) 
OMMNyd/oe) 
c. Exp. (io*rc) 
Thenn. Oond. 
(cal-cm/tec cm**K) 
S. Res. (10*oran cm) 
Hardness 

Tsst Spscimsn 
or 

WIUi Grain 

aw.<to».(%) 

Grain 

/W.VSIIM    K«.aw4%) 

Typicsl H.T. 

► 

2.5 
1.5-1.65 

10-50 
60S 

■ 

Supplier's Availability 
SUPPUE« 

Ohio Carbon 

GRADES 

2D8D 

SIZES aSHAPES PRICE RATE or CAP. 

cyl 1/8-45" $l-10/lb      <10       10-100 
blk 1-6" T/yr       T/yr 

pi]w<l/2-10" 

i 

1 

1 mo 

20 



GRAPHITE  PRODUCT NO   ? 

Characterization 
TYPE: molded, fine grained; baaically a»ed for braah applicatioam 

HFS: l*mp black, calcined petroleum coke and coal tar pitch; graphitized overr 2500C in 
Acheson electric furnace; ground and machined; 100-2000 lb batch eise .^ 

AMALYTICM:       A«h 

Av. value     . l-.5% 

nOPtHTIES. Test Specimen 
aor 

With Grain 

AS.«WM     ÜttMLOt)      A 

Y. Mod. (1<*M0 
T. air. (I0»p«0 
C. Str. (10"p«0 5-10 
Has. Sir. (lO^ptO 5-10 
Ow»^ty(f/cc) 1.5-1.65 
0. Exp. (10«/#C) ■ 

Tnerm. Oond. 
(cel-cm/wc cm«*K) 
S. Res. (KHOIMI cm) 10-50 
Hardness 65S 

»■(%) 

Typical H.T. Prop. 

- 

Supplier's  Availability 

SUPPLIER 

Ohio Carbon 

GRADES 

2D9B 

SIZES »SHAPES 

cyi l/S-tS" 
blk 1-6" 
plt<l/16.1M 

pipe<i/2-10" 

RATE or GAP. 

$10-100/lb    <10 
T/yr 

10-100    1 mo 
T/yr 

21 
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GRAPHITE  PRODUCT NO—i9L- 

Characterization 
TYPE: molded, fine grained 

——___ 
MPG: coal tar jritehNand artiflcUl graphite; processed in a fuel fired furnace; maddaed 
and ground; batch si«e 100-2000 lb 

ANALYTICAL- A»b 
Av. value   >.5% 

ffOffltn'S: 

Y. Mod. (IPpsO 
T. Sir. (10W) 
C. Sir. (10>p80 
Flex. Sir. (10»p«0 
Dms^ly (g/cc) 
C. Exp. (10«/H?) 
Therm. Cond. 
(cel-cm/sec cm^K) 
S. Res. (lO^ohm cm) 
Hardness 

With Grain 

(%) 

1-5 
1.5-1.65 

10-50 
60S 

Grain 

li.*M%) 

TypicaJ H.T. Prop. 

Suppliers Availability 
8UPPUER GRADES SIZES k SHAPES RATE or CAP. 

Ohio Carbon BIA cyl 1/8-45" $l-10/lb      <10        10-100 
blk 1-6" T/yr        T/yr 
plt<l/16-lM 

pipe < 1/2-10" 
' 

22 
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GRAPHITE   PRODUCT  NO-JLl— 

Characterization 
TYPE: molded,  fine grained 

HFG:  coal tar pitch, natural graphite, metal; processed in a fuel fired furnace; 
machined and ground; 100-2000 lb batch size 

s 

ANALYTICAL' 

mopmies: Test Specimen 
or 

Method 

WithGrNn                    Ag ■MM MR 

e    M.«Mb(%> 

Typtee« H.T. Prop. 

Y. Mod. (10*psi) 
T. Str. (10»p$0 
C. Sir. (10>p»0 
Flex. Sir. (10»pw) 1-5 
Density (g/cc) >2.2 ••^aMö 
C Exp. (10«/^) 
Therm. Cond. lui«. 

(cal<m/sac cm»*K) 
S. Res. (lO^ohm cm; 1-10 
Hardness 35S 

Supplier's   Availability 
9UPPUER 

OUo Carbon 

QRA0E3 SIZES 4 SHAPES 

cyl 1/8-45" 
blk 1-6" 
pit < 1/16-1** 

<l/2-I0" 

RATE or CAP. 

<10 
T/yr 

10-100 
T/yr 

23 



GRAPHITE   PRODUCT   NO-Jl. 

Characterization 
TYK: molded, fine grained; high «trcngth; high hardness 

HFG: calcined petroleum coke, natural graphite and coal tar pitch; processed 
I; ground and machined; 100-2000 lb batch eise 

AMALYTICM; A«h 
AT« value >. 5% 

Wm« 

Y. Mod. (10^0 
T. mir. (10^*0 
cair.ao^o 

(I/«) 
C. Exp. (lQ*rQ 

HJ. 

' 

S. »»-(ICHohm an) 
Hardness 

10-50 
5-10 
1.65-1 • • 

10-50 
80S 

' ■ 

S AvsiMDility 

Ohio Carbon Wf7 

SIZES ASMAPtS RATE or CAP 

cyl 1/8-45" $l-10/lb     < 10      10-100 
blk 1-6- T/yr        T/yr 
pl»<l/I6-l" 
pipe < 1/2-10" 

V 

— — 



GRAPHITE  PRODUCT NO-il 

Characterization 
■i ■ 

rrgfc molded, fine grained; high itrength; high electrical re»i»Unt; high reproducfbility; 
piroAtj; chemica1. reaietaat; abrasion re»i»tant; «mall aixe»; igotropic; used tor 

fttfiiTfi iftilii feffwrififfi! rftffcflt awric uarrtii rmrtyrr itiin iral rnirililfi 
$tf&:. ai«nufi.ctnring mgfeoda claimed to be proprietary 

X 
Av« Titine < 0,1% JPi 

... 
- 

«HI 

Tatl ■ . ■; ■ 

fypfcalKT. 

Y.Mod.(10^»0 
'..StMlCVpsO 
C. Sir. (ICHpri) 
Fha. Sir. (10^0 
Dwaity(g/cc) 
c. Exp. ao*.rc) 

CD 
(2) 
(3) 
(4) 

(5) 

. 

Jte.«MH M.dM%}     J*.y*m     aMd«v.(%) 
1.8 >20     e      1.6           >20 
9.4 

20.0 5-10 
10.0 10.20 
1.80-1.(18 
9.0 

10.0 

•TJ 

10-20 
■ 

(oO-cm/MC cm»*K) 
S. RM. (ICHohm cm) 

• 1-.5 
(6) 14-U 

■ 

.1-.5 

HardaeJ«     (Sderoscope) 

1.5 
10.2 

■ 

-x**/ 

Supplier's  Availability 

SIZES A SHAPES 

;ac.    AXF rod l/f-S/r'        $10-100/* 
cytr1 max 
Mk4"Kl"KU" 
pl»<IM 

RATE or CAP. 

100-3MT/yp     »mo 

(1) 4 Point beading 
(2) Air bearing 
(3) l/2wxI"JL 
(4) 4 Potat loading 
(5) RT-1000-C 
(4) Kelvin Bridf* l/lM s 1" L 

25 
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QRAPWTE  PRODUCT NO_l£ 

Characterization 
TYMh molded, fine grained; iJgh strength; high electrical resistance; high 

reproducibility; small sizes; vised for molds, jigs and fixtures, seals,  rocket nosale 

HFG:  mamifacturing methods claimed to be proprietary 

ANACfTICAk 
Av.  value 

Ash 
<0. 1% 

Std. dev.(%)    <30 
- nOKWBS: 

Y. Mod. (IPpti) 
T. Str. (10>ps0 
C. Sir. (10>pti) 
Flex. Str. (10>psi) 
Density (g/cc) 
c. Exp. {iwrci 
Therm. Cond. 
(cafes J/MC cm**K) 
S. Res. (10"*ohm cm) 

Hardness 

Test Specimen 
or 

With Grain Agsinst Qrsin 

(1) 
(2) 
(3) 
(4) 

(5) 

(6) 

Mft 

1.7 
9.4 

16.0 
8.0 
1.70-1.79 
8.0 

.1-.5 
16-22 

70S Typical 

8W.d«*.(%)       M*. 

1.6 
»(%) 

Typicsl H.T. 

4 

1.- 

1300F 4000F 

.1-.5 

9.5 
25.0 

I 

Supplier's Availability 

GUPPUER GRADES 

Poco Graphite, Inc.   AXM 

SIZESaSMAPES 

0 rod 1/8-5/8" 
cyl 8" max 
blk 4" x 8,, x If" max 
■H<l" 

PRICE 

$l-10/lb 

RATE or CAP. DEL 

100-3 MT/yr      1 mo 

(1) Compressive 
(2) Air bearing 
C3) 1/2" x 1" L 
(4) 4 Point loading 
(tj RT-1000#C 
(6) Kelvin Bridge 1/2" x 1" L 

m i 

■ •  • 

a-) 
a 

t 



QKAFMITE  PRODUCT KÖ-JiL I 

Characterization . 
j> i     i — 

TYhE: molded,  fine grained; high electrical resistance; high reproducibility; small sises; 
used for electrolytic anodes, jigs and fixtures,   sintering boats,  crucibles, and 
sttacepfor te ^dffyfton bn.tiM faTtt 
IH*. manufacturing methods claime 

macea 
MfG 

.«.>v...  .. 

d to be proprietary 

Ash 
<0.1% 

gt4t ^Y,f%)     <30 

ANALYTICAL 
Av.  value 

Y. Mod. (10>|M0 

T. Sir. (10>pt0 
C Sir. (10*psi) 
Fkx. Sir. (10»psi) 
Dsnsity(g/cc) 
C. Exp. (lO^Z-C) 
Tbeim. Cond. 
(cat-cm/ssc cm^K) 
S. Res. (IQ^ohm cm) 

Hardness 

Tsst Specimen 

i 

With Grain Aa^nst Grain Typical H.T. Prop. 

(%> 

(1) 0.75 

(2) 
0) 

9.0 
6.0 
1. 50-1.59 
7.0 

6 >' 

.1-5 
(4) 28-34 

0.85 

1S00P 

9.5 
■•.■r. 

Mi 

1-.5 

57 Typical 

Supplier's Availability 
SIZES ft SHAPES PRICE RATE or CAP. DEL 

Poco Graphite, Inc.   AXZ rod 1/8-5/8" $l-10/lb       100-3M T/yr      1 mo 
cyl 8" max 
blk 4*' x 8" x 18" 
pit < I" 

(1) Compre» . .ve 
(2) 1/2" x 1" L 
(3) 4 Point loading 
(4) Kelvin Bridge 1/2" x 1" JL 

27 



GRAPHITE  PRODUCT  MO_it 

Characterization 

TYPi;  molded, fine grained; high strength; low coeff. therm, exp.; good electrlc&l and 
the .-mal conductivity; high purity; good nuclear properties; high reproducibility; low 
frictiou; low poroiitYi ch^mic^l r^sift^; ^gfc tgmPfifftfarft Midat^nn rfBllfflllt 

HFQ.   calcined petroleum coke, coal tar pitch, and artificial graphite; graphltimed over 
T5D0C; Acheson electric ftirnace; finishing operations as required; 100-2000 lb 
batch size 

ANALYTICAL 
Av. value 

Ash 
lOppm 

A 

— 

Y. Mod. (10«psi) 
T. Sir. (10>pri) 
C Sir. (IC^psO 
Flex. Str. (UPpsi) 
OmsHyCg/oe) 
C Exp. (1(H/-C) 
Thsfni. Coed. 
(csl-cm/sec crn^'K) 
S. Res. (ICHohm cm) 

Hardness 

Test Spschntn           With Qrtin Against Gra'n Typical H.T. Prop. 

Method        A« VMIM M.Sw.(%)      aa. WPIS        9MX. Otß0. (%)       uoor     4ooor 

1.5 -0 . n }m v 
5 

20 
10 
1.8 >Z 
4 

■ 

*o0 sm 

18 
. -5 

■   - : 

75S 10 

-ix P.*' 

8uppUT,a Avall>biltty 
— 

iPnjDir      "T*^018*00 
v. RATE or CAP, * »• 

Pure Carbon DS13   ^^ cyl 1/^8" $l-10/lb     10-100 T/yr    3 mo^ 
in • /   11 

H     . 

bik 1-6" 
rod. 01-1/8" 
plt<l/16.1"   . 
pipe <1/2-8" 

»v.-a« 

28 
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GRAPHITE PRODUCT |«U2_ 
. 

» 
g^fftcterUation 

TYPE: molded, fine grained; low coeff. therm, exp.; good electrical and them»! 
conductivity; high reproducibility; low friction; long experience; low hardness; 
primely ^#,^4 (ftf fr^ffh iPB^fifttiW^ — ;.  
M^graphite and retin; processed below 2500C; finishing operation, mt required; 
TUTTZOOO lb batch size 

ANALYTICAL 
Av. value 

• : tii«»»' • 

■    ' 

a i» WrtWi»*-*1*^-*«*»«» >   t >**<•* **** mm» 

>2.5% ^? • :'-■ 

WJMS 

Y. Mod. (IOHNO 
7. Str. (10>psi) 
a Sir. (10>psl) 
Flex. Sir. (10»psl) 
Density (g/cc) 
C. Exp. (ICWO 
Thenn. Oond. 
(csl-cm/tec cm«^) 
a. Re». (KHohm cm) 

Hardness 

mi 

Tstt Soscimsn 
dr 

1.5 

3 
<1.5 

W,,h Qr,,,, Ä 
^q|^ivi9a >^f•MI Typicsi H.T; Prop. 

SMi <S«v.(%)       Av. VWHS     M. div-( %) 

>20 
>2 

30 

■ 

(rs^t) .(put .0 
bo«) mwrr 

Sn^pHtr'» Avai|»t>iHty — 

9ÜWJER GRADES 

nr^Carlx»      ,0I      G-9ifXn 

SCES ft SHAPES 

cyl 1/0-4" 

PRICE RATE or CAP. DEL 

$1.10/4b      10-100 T/yr       2 mo 
blk 1-6" 
rod.01-1/9" 
plt<l/U.l" 
pipe^l/2.6" 

29 



GRAPHITE  PRODUCT NO-ISL 

Characterization 
fYK: moldcrdj fian grtJutd; Ugh ftrength; low coaff. tiherm. «zp.; good elactrlcal and 
tbermal conductivity: high reproducibility; low friction; used for bruihc«, mptare 
disc»,   ■intering boat»,  crucibles,  and euaceptor in induction heating furnace 

IFG: l**Bp black,  graphite and pitch; graphitized over 2500C; Acheaon electric 
'furnace; finishing operation« as required; 100-2000 lb batch eise 

ANALYTICAL' 
Av.^mlue .5% 

111 ii» i   ■ w  mm -    - ■ .-- 

Hörtimes: 
WI w 

With Grain jrain Typicai H.T. Prop. 

Y. Mod. (10«psi) 
T. Str. (10>psi) 
C.»r. (10»p»0 
Flex. Sir. (10a(»0 
Dimtty(g/oc) 
C Exp. (10VC) 
Thecm. Cond. 

S. Re». (lO^ohm cm) 
Hardness 

S 
1.55 

75 
50S 

15 
1.5 

75 
6 

(sW '.IVt Y 

I 
. 

*   ■ 

.. ■»-----■-»»■w^*——r-.i—*'«fc   w> - ■    ■ ^    w—^ Mi 

«UPPUBI 5S5Ü 
Pure Carbon 

Suppflar's  Availability 
SIZES ASHAPES 

G.8^CJ cyll/tfU" 
bik 1-6" 
rod. 01-1/S" 
plt< 1/16-1" 

  i        '' 

PRICE RATE or CAP. DEL. 

$l-10/lb      10-100 T/yr     3 mo 

30 



tt^mmmtummmmmmattdamusmmm 

GRAPHITE  PRODUCT 

Cnarecterizatlon 

/ 
/ 
/ 

nv fyfg? molded, fine grained; high ttrehgth; low coeff. therm, exp.; good electrical and 
thermal conductivity; high reproducibility; low friction; long expoHence: used for 
mechanical application» 

MfQ: lampblack, grapMte and pitch; graphitiaed over 25000; A^ieeon electric 
furnace; impregnated in secondary processing; finishing operations at required; 
100-2000 lb batch si»e  / 

ANALYTICAL 
Av. value 
Std. dev. (%) 

Ash 
0.3% 
>50 

- 

— —      •-— 

norewes: 
B or 

With Grain 

Y. Mod. (I0^»i) 
T. Str. (10»p»i) 
a Str. (ICptl) 
Flex Str. (10*pe0 
Density (g/cc) 
c. Exp. iio*rc) 
Thenn. Cond. 
(csl-cm/sec cm**K) 
8. Re*. (104ohni cm) 
Hardness 

<l 

3 
1.60 

75 
52S 

15 
1.5 

Grain Typical H.T. Prep. 

o* **.(%) 1900F 

liin/k,\ 

ft 
■ 

Ij/r 
\p9pS ;a4)/ij 

Supplier's Availability 
SUPPLIER 

Pur« Carbon 
• l' Mt 

GRADES 

L-55 
■■ 

/ 

/ 

/ 

läZEil 4 SHAPES 
■    p 

cyl1/8-6" 
blk 1-6" 
rod .01-1/8" 
plt<l/l6-l" 
pipe < 1/2-6" 

RATE or CAP. DEL 

$l-10/lb      100-3MT/yr    nfmo 
■ 

- 

, ■ 

• 

31 
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GRAPHITE  PRODUCT NO   29 

rt-i   m ■. u*'!} a  , , 

- 

Characterization 
TT^C; molded,  fine grained; high strength; low coeff. therm, exp.; good electric«! and 
thermal conductivity; high reproducibility; low friction; high temperature ooddation 
ritilitaiirTri ittiHiiinn rnalitinf Itwg BYitariT^r' imrl fur mtrharifF1 ^it'MH'Mm 

HFG: lanrtp black, graphite and pitch; graphitiaed over 2500C; Ache son electric 
fumece; finishing operations as required; 100-2000 lb batch size 

ANALYTICAL- 
Av. value    .^^ 

Ash Fe 
<.05% 

Si 
lOppm ■ «rib   a 

V.h ift^t. .vT 

PÄOfistnfS: Test Specimen 
'If 

With Grain Against Qrein 

Y. Mod. (MPpoi) 
T. Sir. (10»ps0 
C. Str. (10>psi) 
Flex. Sir. (10»ps0 
Density (g/cc) 
a En». (io«/*o 
Therm. Cond. 
(cal-cm/sec cm^K) 
S. Res. (KHohm cm) 
Hardness 
Admittance (H /sec, He) 
Abrasion Res. 

1.5 
4 

30 
7.5 
1.60 
6 

.**(%) 

15 
1,5 

■ 

Typical M.T. 

1300F       400V 

-''■■ 

•/•On ,t; 

. 

<10 

cT 

•»- 

«»AD ^ J?M« 

30 
64S 
10-2 
4 Hr/mil 

SupptUr't AvattabitHy 

' .7X3   . 

SUPPUER 

Pure Carbon 10/lb     100-3 MT/yr      3 mo 

GRADES SIZtS & SHAPES PRICE RATE or CAP. DEL 
1   Me- dT\y^-.^ '.-a 

M» L-56 cyl l/i-ia" $1- 
blk ^6" 
rod. 01^1/8" 
Plt<l/16.1" 
pipe <1/2-10" 

■ 

12 



ORm*m PROpupr HO-ü- 

TYPE:   molded,  iiam g^«in*<i; 

Charactarization 
gh strength; high reprodiucibil'ty; good 

electrical and thermal conducttvity; low porosity; low friction; long experience; high 
prodttCtiQtt! loor co^ff. therrttL ^tp.rtifmA for m^i>K^wi/>.i *rru**^. 

HfG:  graphiUvpitch; lUH ||1pMlliii<| in secoadary proceeeiag; finiehing op«ration« a» 
required; 100-2000 lb batch sis« ' •   ^ 

- 
''■:, 

woflwr/fS: 

Y. Mod. (lOpri) 
T. Str. (10»p«0 
a Str. (10>ptl) 
Fl«. Str. (10»pti) 
DMMity(l/ee) 
C. Exp. (1(H/-C) 
Tnenn. COM. 

(cal<m/«ec cm«*K) 
S. Ret. (lO^ohwj cm) 
Hardness 
Abrasion 

^ Test 
tV; t-'j&i. MI my 

Method *.«*»     tid.dw.(%)      AaMln    •***<%) 

1.5 
7.5 

m 

1.75 
6 

«i .rCi,  ;) 

75 
7oS 
4 Hr/mil! - 

of) «ö? .e 
eaa 

SMppH«f» Ay.ll.bmty 
SUPPLIER      ' 

Pure Carbon P-9 

SIZES ii SHAPES 

cyl 1/8-I?" 
blk 1-6" 
rod.Ol-Irt" 
plt< l/U-I" 

PRICE RATE or CAP. DEL 

$l-10/lb      100.3MT/yr   2mo 



I«    ■   ■— I  - ■■ ■■        ^M. 

O^PHITt rt,0buCT ^0^. 

mmm, i >i *m~***~ i»«^ Characterization 
11 —i 

TYK:  molded, fine grained; high strength; low coeff. therm, exp.; good electrical and 
thermal conductivity; high reproducibility; low friction; low porogity; long experience; 
Myh temperature oxidation reaietance; good m»cKaiural mr^Mirti^a   

HF6:  graphite and pitch; graphitised over 2500C; Acheeon electric furnace; finishing 
operation» at required; 100-2000 lb batch eise 

" "■ 

ANALYTICAU 

_  .,        ^-    -   -^ ■ ••mim"* 'w^- 

um m    i    i in« i»i — —■ — 
Test Specimen 

vÄ tyi* 
M4 ̂ •(%) M.Sw^%) 

Y. Mod. (ion») 
T. Str. (I0«ps0 
C. Str. (10>p»i) 
Flex. Str. (10>p»i) 
Dsnsity (g/cc) 
C. Exp. (I0«/D 
Thsnn. Oond. 
(cel-cm/sec cm»*K) 
S. Re». (lO^ohm cm) 
Hardness 
Abrasion Res. 

<1 
3 
30 
7.5 15 
1.60       >2 

30 
465 
8 Hr/Mil 50 

lo 

Typicsl H.T. Prop. 

■ 

*W 
_ 

>r-. Av.H.bllity 
■ ' "'I 

SIZESaSHAPES 

P-SW cyl 1^-12" 
blk 1-6" 
rod. 01.1/8" 
plt<l/l6-l" 
pipe < 1/2-10" 

■ ■■■■ ■ 

SÜPPUER 

Pure Carbon 

RATE or GAP. 

$l-10/lb      100-3 M T/yr      2 mo 

■ 

S% 



■J - GRAPHITE  PRODUCT NO ^j 

Characterization 
TYtE:   molded,  fine grained; high »trength; low coeff.  therm,  cxp. ; good electrieta ar>d 

thermal conductivity; high reproducibility; low friction; low porotity; long experience; 
high temperature oxidAtion reilatance: good m^rhanir»! prop^rti«.« 

•aphit 
JEOC 
)0C; MF6:   graphite and pitch; graphitized over 2500C; Ach^on electric furnace; 

"Tim»hing operations a»   required; 100-2000 lb batch »ire 
**l*    »Mi T 

ANALYTICAL' 

i-- 

■ 

m^l>   n-qq' 
»^ 
TlT 1     **- 

■ 

PÄOPfÄffS: 

Y. Mod. (10»psi) 
T. Sir. (10>|n0 
C Str. (10»ps0 
Flex. Sir. (I0>pti) 
Density (g/cc) 
C Exp. ao*/D 
Thenn. Cond. 
(col-Ci'r./tec cm*'K) 
S. Re$. (lO^ohnt cni) 
Hardnee» 
Abrasion Fes. 
Qxid.  rate in air 

»•(%) 

KT. 

M.eeM%) 
1.5 

.   5 
30 
10 
Ul! 

IS 
>2 

30 
78S 10 
30Hr/mU 

;K 

(0 

r 

0. 3%/hr(1000F> 

Supplier's  Availability 

-■ 

Pure Carbon P-03 
•   i 

SOESftSHAPES PRICE RATE er CAP. 
' ■. m 

cyl 1/8-8" $l-10/lb      10-100 T/yr     3 mo 
blk i-e« 
rod. 01-1/8" 
pit < 1/16-1" 
pipe < 1/2-8" 

• 
■ 

; 

IN   >  ■ 

*^k.¥ ifj A ^ 

leH  '-"   tSb:ü 

35 

 _ 



GRAPHITE   PRODUCT  NO^_ 

ization  ■■"j"'   - 
■ ii i        mi ii HI i          i   ■■ ii . . . r ... i . 

TYK: molded, fine graced; high parity; high reproducibility; high tenaperater« 
oxidation resistant; long experience; need for molds, jigs, fbctares, heater elements, 
crticnOes, elecfoqpic tn^j» y>9^S fn4 *Wrf&or fr iff^tfn^l ^|tf#[ ftCTiffti, 

t&G: calcined petroleum coke and coal tar pitch; gmpfaitised over 2500C; machined; ■I 
i-£vx oacc a nee 

Fe             V             B 
< lOppm      Ippm   <lppm 

Si              Ca 
10 ppm   < lOppm 

Al 
5ppm < l.Oppm 

ANALYTICAL; 
AT. value 

HtOmrm: TsstSpecimsn With Grain Afrinst Grain Typical H.T. i^O|,. 

Y. Mod. (lOW (I) 0.87 1.18 
T.ar.ClO^sO (2) 1.8 1.6                              2.2        3.8 
aar.CIOW (S) &•« 7.2                             7.#        9,4 
Flsa. Sir. (10»ps0 (4) 3.6 3.1                               4.2        7.0 

(I/«) /5I 1.68 
C. C*. (lOVQ r6) 3.3 4.4 m 

(caKin/sK cm*-K) (7) 0. ^ 
S. R«. (KHohm cm) (8) 9.4 9.1      1*7 
Scleroscope Hardness 37 

■ 

vÜlui*ii*xL    ^SAöäE. 
.     iw   mm  , ■  . .p—■>. >»-«-«,■ 

■■      -      .it    > im MMWII  1 lil» 
SupiMiar's   Av^la 

^fUER GRADES SIZES A SHVES PRICE RATE or CAP. 

;r Carbon fJU- cyl 10" max $l-10/lb       10-100 T/yr      0-4 mo 

(1) Sonic % 
(2) ASTM-C-190-59 
(3) ASTM-C-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600'C 
'7) Ouarded Hot Plate 
(S, Volt/amps 



* 

IE  PRODUCT MO   25 
* 

Chsracterization 
■ 

TYft: molded   fine grained; high strength; Mgh purity; Ugh reprodncibdlity; )ax& 
temperature oxidatian resistant; lung experience; «eed for mcdds, jigs, fixtures, 
■ietrine Snsts   buster elemitnta   rmHMes   and electronic tube anodes  

MFS:  calcined petroüeum coke and coal tar pitch; graphitieed ever ?500C; machined; 
1-20T batch sise 

AHALYTICM;      Ash Fe V B Si Ca Al Mg 
AT« value   SOppzn      <10ppm    Ippm    <ippin    lOppm    <10ppaa    5ppm     <10ppni 

' Typtesl KT. 

Y. 
T. 
C. 

CExp. 

HMBI 

r. (10»ps0 
9tr. (I0»psij 

(g/cc) 
ao«rc) 

fi*\ 

cm»TQ 
(lO^ohmonO 

(1) 
(2) 
(3) 
(4) 
(5) 

(7) 

1.5 
1.8 
6.4 
5,7 
1.65 
5.3 

8.6 

1.4 

(%) 

■ 

4.4 

i*A 

'JMM r 
2.2 3.8 
7.0 9.8 
4.2         T,# 

H 

0.12 
7.1 tUT 

ÄlFFlÄIC 

Supplier*!  AvtHibflity 
JiV    { SIZES % 9HMPES PRICE RATE sr CAP. 

r Cart>an 39RL hlk<ir,xl2nx2-l/2n $l-10/lb     10-100 T/yr      «-4 

(1) Sonic 
(7.) ASHd-C-190-59 
(3) ASTM-C-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0 600»C 
(7) Volt/amps 

■Mfi 

CN^|<4l 

37 



GRAPHITE  PRODUCT  HO_&. 

Ch«r»ct«rix«tion 
TYffc mold«d( fine graiiMd; high rtrength; abrasion rosistant; long ezperie ica; high 
-HaTdnet«; u.ed for jig«, fixture«, ««ale. and bearings r~ 

HfS: calcined petroleum coke and coal tar pitch; proceeeed below 2500C; "^»^^^n^d; 
"TW-2000 lb batch size —r 

ANALYTICAk A*1» 
"AT. ▼*Iue       3,5% 

i 

■ 

——— 

■ 

Y. Mod. (I0*p$0 
T. Str. <10*|MD 
C. Sir. (10>p*i) 
Flex. Sir. (10>ps0 
Density (g/cc) 
C. Exp. (1CVC) 
Tnefrn. COM. 
(cel-cm/Me cin«*K) 
S. Roe. (lO^ohrr cm) 
Rockwell Hardness 

Tool Spocknon 
or 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 

With Grain 

M.0N4%) 

2.0 
1.6 

10.0 
3.5 
1.63 
4.3 

55.9 
78 

ftiMintt Gnin 

1.5 
11.0 
2.9 

5.4 

'(%) 

Typicsl H.T. Pfop. 

1 

Supplier « Availability 
r 

mfWm GRADES 

Ifj. 7*' Carbon 350 

StZES&SHAfCS PRICE RATE or CAP. 

blk 12" x 6" a 2"     <$l/lb 10-100 T/yr       0-2 mo 
indiTidnaUy 

molded items 

(1) «-nie 
(2) .vSTM-C-190-59 
(3) ASTM-O-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) expansion 0-600'C 
(7) Volt/ampo 

n 

I I !        II ■    ■ I       I    I    I 



 « 

GRAPHITE  PRODUCT WO. Zl 

Characterizatron 

TYPE:  molded, fine grained; high electrical resir^ance; used for brushes 

Mf 3; artificial graphite; processed below 2500C: machined: i-20T batch sise 

ANALYTICAL 

notmiR: Test Spsclmart 
or 

nseinoa 

WithGrsIn                     Agei 

to.***      tW.Ss«.(%)       «»«WM 

nst Grain            Typical H.T. Prop. 

• M.as»4%)          MOW      40Q0r 

Y. Mod. (10«p$i) - 
T. Str. (lO'psi) 
C. Mr. (10*ps0 . 
Rex. Sir. (10»psi) (1) 3.0 
DtnsHy (g/cc) <2) 1.68 
C. Exp. (KH/'C) (3) 4.4 5.7 
Therm. Cood. 
(csl-cm/sec cm«*K) 
S. RM. (lO^ohm cm) (4) 33 ■ 

' 

Supplier«  Availability 

SUPPLIER GRADES SIZES ASHAP£8 RATE or CAP. 

Speer Carbon 357 blk<l2,,xl2"x2-l/2" $l-10/lb      10-100 T/yr      1 mo 
Fabricated brushes 
only 

(1) Single point 
(2) Wt/volume 
(3) Expansion 0-600#C 
(4) Volt/amps 

i 

. 

■ 

■ 

mammmmmr 



GRAPHITE  PRODUCT WO M 

Characterization 
fWg: molded, fine grAinad; Ugh electric*! reaistance; u«ed for brushes 

MfQ: lamp black; processed below 250OC; machined; 1-20T batch sine 

ANALYTICAL' 
f m »\^mmm i m' ■ 

nomriB:               itst tpniiim With Grain 

A* 

AgslnslQrsIn 

(Mas     M.SSM%) 

Typical H.T. nop. 

MMhod IMOF       4000F 

Y. Mod. (IPpsI) 
T. Sir. (10»psi) 
C. Str. (10«ptl) 

« 

FhK. Str. (10^0                    (i) 4.5,3.5 A - 
Ow^ty (g/cc)                         (2) 1.52,1.43 .:> Q 
C. Exp. (10«/*C) " 
Therm. Oond. ..,..- 

rcal<m/«ac cin**K) j 
S. Ras. (ICHohm cm)                (3) 58.4,76.2 1 "■■    . 

Scleroscope Hardneea 80,70 

Supplla: a Availability 
SUPFUER QRAOCS SIZES A SIMPES PRICE RATE or CAP. 

Speer Carbon 521 blk<12Nxl^"x^-l/2,, fl-lO/lb       < 10 T/yr 1 mo 

Speer Carbon 990 

Fabricated brashes 
only 

blk< U'-xia'«-!^" $l-10/lb       <10 T/yr        1 mo 
Fabricated brashes 
only 

♦First number refers to first product 

(1) Single point 
(2) Wt/volume 
(3) Volt/am pa ■ 

ao 

■ 



GRAPHITE   PRODUCT  HO. V   , 

Characttrliation 
fWg:  molded, fine grained; high strength; high reproducibility: long experience; 
need for bruehea 

— . L. J        . .      - ■■MHWPMMN - 
M^S: proce.eed below UOOCs «»chined; 1-20T batch «ise 

^^(.yr^ou.- 
—- 

MOMtoTIES: Test Spscimül JK        With Grain                     Aga 
«r 

Mathod         AbVMa    thLaiM«)     «e.^M 

rat Qrsin 

^50f< «ft «saw 
Y. Müd. (10<pä) • 

T. Sir. (ion») 
C. Str. (10»ptl) 
Fie». Str. (IO^MO (D              5.6 u 
D«MHy(g/cc) (2)               1.90 1 
c Exp. vo*rc> <).. 

Thrm. CMM). 

(calUm/mc cm«,K) 
S. Ret. (KHohm cm) (3)            22.6 3 
Scieroecope Hardness                       20.6 14 J- 

Rockwell Hardness (L)                      45 ■ 

Typtesl H.T. rrap. 

■ 

.tn«a 

je«b*aH egusto 
j      -   . ■ 

Supplier's Availability 
SUPPUER GRADES SIZES 4 SHAPES PRICE RATE or CAP. DEL 

Spear Carbon 610 bUi<U"9l2"z2-l/2M $U10/lb      10-100 T/yr      I mo 
Fabricated brushes 
only 

(i*  Single point 
(2) Wt/volxune 
(3) Volt/amps 

fto ^ 

') 

W 

i^w^w—~——— ,   •— :— — 



GRAPHITE  PRODUCT  N0_10- 

— 

—- 

rrK: molded, fine grained; used for bruehe^ 

MfG; netufal graphite; processed below 2S00C; machined; 1-20T batch eise 

ANALntCAL 

HOKHTieS: TAS^   ^V^^tf^ilVMMt WtthQraiH 
e 

«»«(%)       Av. 

Qrsin Typtcal H.T 

M<4 <tow t^\ 1WV Aiuxix* 

Y. Mod. (10*|»0 M ■( 

T. Str. (10*pa0 
C. Sir. (IPptO 
Fta. Str. (I0»p$0 (1) 4.0(3.S 
Dtraity (g/ec) (2) 1.95,1.88 ' ■ 

C Dip. (KH/X) (3) -.1.3 -.5.* ' 

Thtrm. Cond. ■ 

(cal-cm/MC cm^'K) 
S. Rw. (KHohm cm) (4) 30.5,8.9 
Scle roe cope Hardness 
Rockwell Hardness 

10,18 
-.83 

Supplier»  Availability 
■ r 

GRADES SIZES A SHAPES PRICE RATE or CAP. DEL 

Speer Carbon 614 blk<12"xl2"x2-l/2"  $l-10/lb       10-100 T/yr      1 mo 
Fabricated brashea' 
only 

Speer Carbon 700 blk<12Mxl2"x2-i/2,,   $l-10/lb       10-100 T/yr      1 mo 
Fabricated brushes 
only 

♦ first number refsrs to first product 

(1) Single point 
(2) Wt/volume 
(3) Expansion 0-600'C 
(4) Volt/amps 

U2 

i 

f 



GRAPHITE  PRODUCT  NO   31 

Characttrization 
TYK: molded, fine grained; high strength; high electrical reaiitance; high 
reproducibiUty; long experience; used for brushra 

— 

HfG: artificial graphite: processed below 2500C; machined,  1-20T batch ein« 

ANALYTICAL -• ■-- - :** 

FROFEHTIES: Test Specinwn 
or 

Y. Mod. (IO^SO 

T. Str. (I0»pti) 
C Sir. (I0>ps0 
Flex. Str. (10>psi) 
OmHy (i/ce) 
C. Exp. (10</*O 
Thenn. Oond. 
(cai<m/wc cm^K) 
S. Res. (KHohm cm) 
Scleroscope Hardness 
Rockwell Hardness (L) 

With Grata   

MtSiMK)      A* 
• ■ 

Typical H.T. Prop, 

(1) 
(2) 

(3) 

6.9 
1.80 

45.2 
36.7 

75 

11 
2 

10 
8 

*•*.(%) 

< • ■ 

Supplitr't Availability 
A SHAPES PRICE RATE or CAP. DEL SUPPUER GRADES 

it 

Speer Carbon 619 blk< 12"xl2"x2-l/2"    $1-10'lb      10-100 T/yr      1 
Fabricated brushes 
only 

(1) Single point 
(2) Wt/volume 
(3) Volt/amps 

. 



■ 

GRAPHITE  PRODUCT NO_3L 

Characterization 
TYK: molded, fin« grained; high electric*! reeietnnce; long experience: used for 

rush«! 
■I»« ■—      ■"  .*■ 

.i.-i — — *ikmm 
HFG: artificial graphite; processed below 2500C; machined; 1-20T batch tiae 

>i.'-   *$im i   i*» ■ ■'*■■■   ^■^fc ~mm- 

ANALYTICAL 

  . .«■ 

i ■ 

normies: Twt Specirneo 
-   Of 

With Grain 

.VMM     ttd<tav.(%)       AW.VMM     ttd.d«r.(%) 

Typictl H.T. Prop. 

ijoor JMM« *juur 

Y. Mod. (lO^poO 
T. 9lr. (10>ptO 
C. Str. (10>pM) 
ROR. Sir. (IPpoi) 
Dw»ty(t/cc> 
& Ejcp. (10*/-O 
Therm. Cond. 
(cal-cm/aoc cm^K) 
S. Ros. (KHOJMT cm) 
Scleroecope Hardness 
Rockwell Hardness (M) 

(1) 
(2) 

P) 

• 
5.43 17 
1,72 1 

n 

2166        16 
47.8 9 

87 

1 

- 

■ 

I 

Supplier s Availability 
SUPPUER GRADES 

H 
Speer Carbon 621 

SIZESaSHAPES 

bik< irwxz-m" $i-io/ib 
Fabricated brushes 
only 

RATE or CAP. 

10-100 T/yr      1 mo 

(1) Single point 
(2) Wt/rolume 

. 

(3)  Volt/amps 

■ 

-- 

.A - . 

6* 



GRAPHITE  PROt>üCT NO. A 

m , „   Charactarlxitloft1 

•■ 

rypf: .nolded, fine 
brushes 

crained; high electrical resistance; long esmerience ; used for ... 

HFQ. natural graphite; processed below 2500C; machined; 1-20T batch ft* 

ANALYTICAL' 
" 

HOHHTI6S: Tost Spocimsn 
or 

(1)          S 

cu 
0)        * 

C4) 
MM 

WithGreln                    A«» 

A».v*mt    •H.tfsaOO     AV.VWM 

.i 

0.9           21 
1.40           I 
1.9                            9.4 

25.7          Zi 
14.9           10 

SW. **.(%) 

lypicsl H.T. FVsp. 

Y. Mod. (IO^SQ 

T. Sir. OO'prt) 
C. 8lr. (IO»psO 
RK. Sir. (I0»j»0 
DmNyCg/oc) 
C Exp. (10«/*C> 
Thsfin. Good. 
(csl<m/ssc cm^K) 
S. R«. (IQ^ohm cm) 
Scleroacope Hardr 

1300F        4000F 
Ml 

■ 

P\*0IJ «M 5 

SUPPUER 

■ -      ^ i 

■ 
Supplier's Availability 

Spe 

SIZES A SHAPES PRICE RATE or CAP. 
OCd • 

er Carbon 702 blk<12"xl2"z2-l/2" $l-10/lb        10-100 T/yr      1 mo 
Fabricated bru.he« 
only 

■ '■• 

(1) Single point 
(2) Wt/volume 
(3) Cftpansion 0-600•€ 
(4) Volt/amps 

*i0* . ».>a^ 

«er 

M 

V 



GRAPHITC PRODUCT  IWt-Jl_ 

Characterization 
nryg. rotoMmd, fhw graintd; higfa »triiftii; high mproducibiUty; ioag «Kpcrtenq»; htih 
production; used for rocket nossie insert«t continuoua casting di«s( sintering boats, 
h—,t>r eUmant«, cmciMea. and m»clinniol appiiotion» auch as seals and bearing« 

T™)T^b2^ls1Kr0l*ttm COk* mad C:0ai ** PttC,U frap,Ütl"*d 0^r 2500C; **<*****'' 

AMALtnCAl: 
AT. value 

Ash 
6.03% 

- M 

«OOCI 
Y.Mod.aO^NO 
T. Sir. (10W 
C. «r. (IPpai) 

ar.ao^o 
Cl*e) 

C. Exp. (10*/-Q 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

fMlcin/sac cm»*K) (7) 
S. R«s. (Hr'ohin cm) (8) 
Scleroscope Hardness 

m. 

ww 
^^                     ^       ^*^ 

Typical H.T. Prop. 

k^taS •W.dW.(%)        /W.VrtM M-4SIL<%) mm    mm 
1.5 
1.8 1.6 1.1      5.8 
4.4 6.8 7.0        9.8 
S.7 
1.65 
S.S 

5.2 

4.« 
I 

4.2        7.9 

8.6 
36 

0.U 
7. 1       11. 7 

— 
Supplltr« Availability 

SIZES 8 SKAKS PWCC RATE or CAP. 

Speer Carbon               5499              blk U" x U" x 5" $l-10/lb 100-551 T/yr    0-5 mo 

General Electric         UEU1         €^1/8-45" $l-10/lb 100-3MT/yr    5 mo 
Schenectadr 

1   Hardness - 40S 
(1) Sonic 
(2) ASTM-C-190-59 
(5) ASTM-D-695 
(4) 4 point loading 
(5) Wt/rolume 
(6) Ekpaneion 0-600 *C 
(7) Ooarded Hot PUte 
(8) Volt/amp« 

blk 1.6" 
rod 1/16-1/8" 
pit 1/16-1" 

• 

. 

• 

, 1      " 



. • 

1.5 

1.0 

0.5 

:|::::i::+:-t: 
'Azzzzzzzzzzlzz 
zlzzzzzzz-jhzz :|:::-;g:::: 
:+-;?::::::: 
ll^zzzzzzzz 

15, 000 

. -310.000 

Is 
g i 

CO   « 

• - 

l &   5000 

c 0 
r 32 

1000 
1832 3632 

TE*Af«ATUtC 
5432 F a 

Tl ^ i7 PT 

/ 

/ 
■^ 

^ 
.L. ▲1 — 

^ 
^j 

'M z. PÄI 

- 
s / 

^" 

/ 

^ 
J ̂  ^ U 

— 

- / •^ 

2 F 

^ IN M 
— 

•. 2 -• 

^ H -^ 
1" 

0 1000 a 00 m 

Thermal Expansion v«.   Temperature 
Grade 3499 

Ultimate Strength vs.   Temperature 
Grade 3499 

15 

10 

-1 r- 
1 

s 
« 

{ 

z fin ij 4 = t4 ■14 ■M 

2^ 
1 
1 B 

t_   

- 
^ 

- 
** -^ 

■* J 

c  0 
F a 

TEMKMATME 

Electrical ReeittiTity - Grade 3499 

reWEKATUK 

Thermal Conductivity - Grade 3499 

FIGURE 6   HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT MO. M 
(Furnished by Speer C&rboa) 

•»7 



GRAPHITE  PRODUCT  NO_iL 

Characterizatio« . ! 

TYPfr mrtded, fine grained; high «treagth; high reproducibility; long experience; high 
production; used for rocket nozzle inserts,  continaaas casting dies, heat exchangers. 
sintering boats, heater elements, cnacibles, n^tds. jigs, fixtares. seals and bearings 

MPG: calcined petroleum coke and coal tar pitch: graphitieed over 2500C; 1-20T batch 
six« *      J * 

ANALYTICAL 
AT. ^atee 

Ash 
0.03% ■ 

MtOP&mES: 1«tt 

U) 
(2) 
(3) 
(4) 

Y. Mod. (ion») 
T. Str. (10>pt0 
C. Sir. (10»p«0 
Fks. Sir. (?0*pii) 
Dsntrty (g/cc) 
C Exp. (10*/X) 
Thsnn. Good. 
(cst-cm/MT cm»* K) 
S. Rw. (lO^ohm cm) 
Scleroscope Hardness 
Permeability (cm2/sec-1) 

I'd .0 r 

With Grain 

l^*»»*  SW.dw.(%) 

(7) 
(8) 

.87, . 
1.8.1.6 
6.8,6.0 
3.6,3.0 
1.68,1.61 
3,3 

9.6,10.2 
37 
6. Ox lO"1 

Grain Typicsi H.T. Plop, 

1.18 
1.6.1.4 2,2        3.8 
7.2.6.5 7.0        9.8 
3.1,2.8 4.2        7.0 

4.4 
• 

.15 
9.1       10.7 

5.8 x lO"1 

Suppliers Availability 

Speer Carbon 

Speer Carbon 

3499S 

3499S 

SIZES 4SHAPLS 

cyl 2-5/8-8" 

cyl10-13" 

PRICE RATt or OAP. 

$l-10/lb       100-3M T/yr    0-3 mo 

$l-I0/lb       100-3MT/yr    0-3 

* First number refers to first product 

(1) Sonic 
(21 ASTM-C-190-59 
(S) ASTU-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600'C 
(7) Guarded hot plate 
(8) Volt/amps 

MM 

■ ■ 
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GRAPHITE   PRODUCT NO-JL 

Characterization 
TYPE: molded, fine grained; high reproducibility; long experience; used for mold stock, 
electronic tube anodes, support material in furnace brazing k heat treating, and 
mifiiBtei to jadafittaaJmliag furnaw 

HFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined; 
"TTOT batch size 

ANALYTICAL- 
Ay, value 

Ash 
0.03% 

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop. 

Method A», VakM öM. «Wv.(%) Av. Value     8td. dsv.(%} 1300F        4000F 

Y. Mod. (10*psi) (1) J.3 
T. Str. (10*psj) (2) 1.5 
C. Str. (10>ps0 (3) 6.3 6.5 
Flex. Str. (10>psi) (4) 3.2 2.1 
Density (g/cc) (5) 1.68 
C. Exp. (10VC) (6) 2.7 4.1 
Therm. Cond. 
(csl-cm/sec cm>*K) 
S. Res. (104ohm cm) (7) 8.9 
Scle rose ope Hardnc 'SB 40 

Supplier's  Availability 
SUPPUER GRADES 

Speer Carbon 4007 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600 •c 
(7) Volt/amps 

SIZES & SHAPES PRICE RATE or CAP. DEL 

blkl0Mx4Mx2-l/2,,   $l-10/lb     10-100 T/yr      1 mo 
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GRAPHITE  PRODUCT  NO_H 

Characterization 
TYPE:  molded, fine grained; high electrical resistance; high reproducibility; long 
experience; used for brushes 

ANALYTICAU 
Av. value 

Ash 
0.12% 

ncwTies: Test Specimen           With Grain Against Grain Typical H.T. Prop. 

Method Av.VakM*   8td.d«v.(%) Av. Valu«     tH <tow.(%) HOOF        4000F 

Y. McJ. (lO^tO 
T. Str. (10»p«l) 
C. Str. (KPpsi) 
Flex. Str. (10>psi) (1) 1.9,2.6,2.9,4.4    13 
Density (g/cc) (2) 1.5,1.5,1.5,1.6      2 
C. Exp. (IWQ (3) 5.9, CO, 6.1,6.1 6.0,6.2,6.0,6,0 
Therm. Cond. 
(calcm/sec cm^'K) 
S. Rss. (lO-^hm cm) (4) 61.0,50.8,57.^52.1  7 
Scleroscope Hardn« ISS 46.0,47.9, 53.5, 75.9 7 
Rockwell Hardness (K) 65,60,75, 110 

Suppliar't Availability 
SUPPUER 

Speer Carbon 

Speer Carbon 

Speer Carbon 

Speer Carbon 

GRADES 

4029 

E-35 

E-28 

E-34 

SIZES li SHAPES PRICE RATE or CAP. DEL 

blk<12,,x»2,,x2-l/2" $l-10/lb 100-3MT/yr 1 mo 

blk<12,,xl2,,x2-l/2,, $l-10/lb 100-3M'.7yr 1 mo 

blk<12,,xl2I,x2-l/2,, $l-10/lb 100-3M T/yr 1 mo 

blk< IZ-xlZ-'xE-l/Z" $i-10/lb 100-3M T/yr 1 mo 

All grades fabricated brushes only. 

*   Firs4; number refers to first product 

(1) Single point 
(2) Wt/volume 
(3) Expansion 0-600*C 
(4) Volt/amps 

51 



\ 

I 

GRAPHITE   PRODUCT  NO^il 

Characterization 
TYPE: molded, fine grained; low friction; high temperature oxidation resistant;    abrasion 
resistant; long experience; used for mold stock, jigs, fixtures,  seals, bearings, 
ssattauM lifting dkf■ lad naagd mMiM w team kmtoi k beat trcatag  

MfG.  calcined petroleum coke and coal tar pitch; graphitised over 2500C; machined; 
I-20T batch aise 

ANALYTICAL: 

nontms: Test Specimen 
or 

Y. Mod. (KPpti) 
T. 9tr. (10«p«0 
C. Str. (IQSpsO 
Flex. Sir. (10»p»0 
Density (g/cc) 
C. Exp. (MH/'C) 
Thefm. Cond 
(cal-cm/sec crn^K) 
S. Re*. (10-*ohm cm) 
Scleroscope Hardness 
Rockwell Hardness (L) 

(1) 
(2) 
(3) 
(4) 
(5) 

(6) 

With Grain 

Av. Value      IM. dsv.(%) 

1.9 
6.7 
4.0 
1.73 
3.3 

10. Z 
35 
63 

Against Grain 

Av. VakM      8td. dsv.(%) 

1.9 
6.5 
3.8 

4.4 

Typical H.T. Prop. 

v 

Supplier's Availability 
SUPPLIER 

Speer Carbon 

GRADES 

4110 

SIZES & SHAPES PRICE 

cyl 13" $l-10/lb 
blk IZ'-xlZ'^-l/Z" 

RATE or CAP. DEL 

3M-30MT/yr    1 mo 

(1) ASTM-C-190-59 
(2) ASTM-C-695 
(3) 4 Point loading 
(4) Wt/volume 
(5) Expansion 0-600'C 
(6) Volt/amps 

( 
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GRAPHITE  PRODUCT  NO-il 

i 

Characterization 
TYPE:  molded,  fine grained; high reproducibility; low friction; high temperature 
oxidation resistant; abrasion resistant; long experience; used for mold stock, jigs and 
Jixtures.  seals, bearings,  continuous casting dies 

MFG: calcined petroleum coke and coal tar pitch; graphitised over 2500C; machined; 
1-20T batch size 

ANALYTICAL' 

Hopeums: Test Specimen 
A» 

With Grain Against Grain Typical H.T. Prop. 

wet TOO fe. VMM      8td <tov.(%) **.v*m     8td.<tov.(%) 

Y. Mod. (IPpsi) 
T. Str. (IPpsO 
C. Str. Wpsi) 
Flex. Str. (10»pii) (1) 5.7 
Density (g/cc) (2) 1.80 
C. Exp. (10VO 
Therm. Cond. 
(csl-cm/sw CfflS'K) 
S. Res. (ICHohm cm) (3) 8.1 
Scleroscope Hardn« »ss 35 
Rockwell Hardness (R) 90 

Supplier's  Availability 
SUPPLIER 

Speer Carbon 

GRADES 

7110 

riZE3 a SHAPES PRICE 

cyl 13" $l-10/lb 
blk IZ'^U'W-l/Z" 

RATE Of CAP. DEL. 

10-100 T/yr       1 ma 

(1)4 Point loading 
(2) Wt/volume 
(3) Volt/amps 



GRAPHITE  PRODUCT  NO._iO. 

Characterization 
TYPE: molded, fine grained; good thermal insulator; high reproducibility; low density; 
abrasion resistant; long experience; high production; used for jigs and fixtures. 
sintering fryfty. ftfld fyPWFt ff»^"»! in fu.-n^y ^r^ging » h^^^ tmttBg  

MfG; calcined petroleum coke and coal tar pitch; processed under 2500C; machined; 
TW-2000 lb batch size 

ANALYTICAL' 
Av. value 

Ash 
0,15% 

nOKKTIES'. Test Specimen 
or 

Method 

With Grsin 

Av. Vstas    sw. dM.(%) 

Against Qrain 

Av.V.lu«     tU.dsv.(%) 

Typical H.T. Prop 

Y. Mod. (KPpsi) (1) 1.0 
T. 9tf. (10H»0 (2) 0.9 
C. Str. (IPpti) (3) 6.8 7.7 
Flex. Sir. (lO^psi) (4) 1.9 1.9 
Density (g/cc) (5) 1.37 
C. Exp. (10«/*C) (6) 4.6 6.2 
Tnsrm. Oono. 
(csl-cm/sec cn^'K) 
S. res. (lO^ohm cm) (7) 76.2 
Scleroscope Hardn« ISS 50 
Rorkwell Hardness (L) 59 

Supplier's Availability 
SUPPLIER 

Speer Carbon 

GRADES 

7716 

SIZES A SHAPES PRICE 

blk 12" x 12" x 5,,    <$l/lb 

RATE or CAP. 

10-100 T/yr 0-2 mo 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-6V5 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600'C 
(7) Volt/amps 

5, 
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GRAPHITE  PRODUCT NO_il. 

 Characterization 
TfK: molded, fine grained; high strength; low friction; low porosity; chemical resistant; 
abrasion resistant; long experience; small sises; high hardness; used for seals, 

MHgt calcined petroleum coke and coal tar pitch; processed under 2500C; 100-2000 
lb batch size 

ANALYTICAL; 

norenries: Test Spscimen 
mm 

With Grain Against Grain Typical H.T, Prop. 

Method Av v«iu«     Ml dev.(%) Av. Velue     ttd. <tov.(%) IMOf       4000F 

Y. Mod. (ICpsJ) 
T. Str. (10«psl) (1) 4.0 
C. Str. (lO^psJ) (2) 2.5 
Rsx. Str. (IPpsi) (3) 6.0 
Dwsity (g/cc) 14) 1.78 
C. Exp. (1WQ (5) 4.0 
It/ttrn. Cond. 
(c*!-cm/sec cm»*K) 
S. Re«. (lO^ohm cm) 

Scleroscope Hardne SS 80 

Supplier's Availability 
SUPPLIER 

Speer Carbon 

GRADES 

8645 

SIZES ASHAPES PRICE 

Individually mold-   $ 1 -10/lb 
ed items < 6" dia 

RATE or CAP. 

10-100 T/yr 

DEL 

0-3 mo 

(1) ASTM-C-190-59 
(2) ASTM-D-695 
(3) 4 Point loading 
(4) Wt/volume 
(5) Expansion 0-600 «C 

9 < 
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GRAPHITE   PRODUCT   NO—1L 

Characterization 

TYPE: molded, fin« grained; high »trength; high reproducibility; abrasion rc»i«tant; 
long experience; high production; used for Jigs and fixtures,  rocket nozzle inserts» 
continuous castina dies, and c-ucil>les 

MfG; calcirted petroelum coke and coal tar pitch; graphidzed over 2500C; 100-2000 
lb batch size 

ANALYTICAL- 
Av. value 

Ash 
0.04% 

nOKRTIES: Test Specimen 
or 

Method 

Y. Mod. (10*p»i) (1) 
T.8tr.(10^s0 (2) 
C.«r.(10»psl) (3) 
Flex. Str. (lO'psi) (4) 
Dsntlty (g/oc) (5) 
C. Exp. (10*/'O (6) 
Thenn. Good. 
(csl-cm/MC cm'-K) (7) 
8. Rss. (KHohm.cm) (g) 
Scleroscope Hardness 

With Grsin 

Av. Valu«     Md. <**.(%. 

1.4 
2.4 
9.2 
4.4 
1.79 
3.0 

11.4 
48 

Against Grain 

Av. VMM     M. dsv.(%) 

1.2 
2.1 
9.6 
4.1 

4.7 

Typical H.T. Prop. 

HOOF 

4.0 5.7 
10.5 14.8 
6.0 11.3 

0.2 
8.4 7.6 

Supplier's Availability 
SUPPLIER 

Speer Carbon 

GRADES 

9135 
9139 

SIZES * SHAPES PRICE 

Finished shapes      <$l-10/lb 
only with < 3" 
wall thickness 

RATE or CAP. DEL 

100-3M T/yr    0-4 mo 

(1) Sonic 
(2) ASTM-C-190-59 
(»)   ASTM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600*0 
(7) Guarded hot plate 
(8) Volt/amps 

■ 
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GRAPHITE   PRODUCT  NO_ll 

Characterization 
ryflg; molded,  fine grained; high strength; high reproducibiiity; abrasion resistant; long 
experience; high production; used for jigs and fixtures,  rocket nozzle inserts, 
continuous casting dies, and crucibles       

JjfC: calcined petroleum coke and coal tar pitch; graphitised over 2500C; 100-2000 
lb batch size 

ANALYTICAL' 
Av» value 

Ash 
0.04% 

nonurm: Tsst Specimen 
or 

Method 

With Grain 

Av. Vaius     Sid. dM.(%) 

Against Grain 

Av. VSIas     flW. d*r.(%) 

Typteel 

aaoof 

H.T. Prop 

4000F 

Y. Mod. (10>p«0 (1) 1.1 
T. Str. (10»ps0 (2) 2.2 2.1 3.2 4.8 
C. Str. (ICHpsi) (3) 8.1 8.4 9.7 13.2 
Flex. Str. (KHpsi) (4) 4.2 3.6 5.8 9.3 
Density (g/cc) (5) 1.70 
C. Exp. (10VO (6) 3.2 4.5 
Therm. Cond. 
(cal-cm/iec cm»'K) (7) 0.2 
S. Res. (KHohm cm) (8) 9.1 7.6 10.2 
Scleroscope Hardne ss 44 

Supplier's Avafiability 
SUPPLIER GRADES SIZES & SHAPES            PRICE 

Speer Carbon 9134 Machined shapes     $l-10/lb 
only up to 13" dia 
with < 3" wall 
thckness 

(1)  Sonic 
■ 

RATE or CAP. DEL 

I 00-3 M T/yr     0-1 mo 

(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600»C 
(7) Guarded hot {date 
(8) Volt/amps • 
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GRAPHITE  PRODUCT  NO-Jl 

Characterization 
TYRE: molded, fine grained; high strength; high reproducibility; long experience; high 
production; uaed for mold stock, rocket noaxle insert*, sintering boats, continuous 
casting dies, heater elements, and crucibles 

HFG:  calcined petroleum coke and coal tar pitch; graphitised over 2500C; machined; 
TIOT butch sire 

ANALYTICAL- 
Av« value 

Ash 
0.03% 

PROPERTIES:                       Test SpscifiMfi With Grain AgsinstQnln Typical H.T. Prop. 

Mttthnd Av V«kj**   •***.(%) A».V«hi«     •id.Ssv.(%) 1300P 4000f 

Y. Mod. (ICpsO                         (1) 1.3.1.3,  - 
T.Str.dOW)                        (2) 2.0, 2.4,2.0 1.8. 2.0. 9.6 3.2 5.0 
C.Str(10»p«0                       (3) 8.2, 9.0, 8.8 9.0.9.7. 9.6 10.0 15.0 
Flex. Str. (10>p«i)                     (4) 4.0,4.7,4.6 3.8.3.6.  - 6.2 10.0 
Dmtfy (M/ec)                         (5) 1.73, 1.79, 1.79 
C. Exp. (10«/*C)                     (6) 3.4 4.5 
Therm. Cond. 
(cal<m/sec cm'^K)                   (7) .25 
S. Res. (KHohm cm)               (g) 9.9. 8.9, 8.6 7.6 13.5. 13, 
Scleroscope H*rdness 4S 
Permeability (cm2/sec" i) 0.42 0.48 

Supplier'i   Availability 
SUPPLIER GRADES 

Speer Carbon 8882 

Speer Carbon 8882 

Speer Carbon 8826 

SIZES A SHAPES PRJCE RATE or CAP. DEL 

cyl 10-13"- $l-10/lb 100-3M T/yr 0-3 mo 

cyl 2-5/8-8" dia $l-10/lb 100-3M T/yr 0-3 mo 

blk 12"xl2"x2-l/2"   $l-10/lb 100-3M T/yr 0-3 mo 

* Fix st number refers to first product 
• 

- 
• 

• 

-. 

(1) Sonic 
(2) ASTM-C-190-59 
(3) AfTM-D-695 
(4) 4 Point loading 
(5) V.'t/volume 
(6) Expansion 0-600'C 
(7) Guarded hot plate 
(8) Volt/amps 
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GRAPHITE PRODUCT NO-iL 

Characterization 
TT^E; molded,  fine grained; high strength; high density; need for EDM electrodes, molds, 
jig«, fixtures,  sintering boats, heater elements,  crucibles, rocket nozzle inserts, 
continuons casting dies, and sasccntor in induction heating farnaces 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined; 
"HJO-ZOOO lb batch sise 

ANALYTfCAU 

nopeKTies: Test Specimen 
or 

With Grain 

■ 

AV.VMM8     tW.di 

Y. Mod. (IPpsO 
T. Sir. (10*ps0 
C. Str. (IPpsi) 
FtaK. Str. (10»p8l) (1) 6.5 
Dsnsrty (f/cc) (2) 1.92 
C. Exp. (10«/*O (3) 5.3 
Therm. Cond. 
(cal-cm/iec cn^'K) 
8. Rw. (KHofun cm) (4) 12.4 
Scle rose ope Hardne ss 75 

Again« Gain 

M.dw.(%)       Av.VMiM     IM.d8V.(%) 

6.3 

Typical H.T. Prop. 

Supplior's Availability 
SUPPLIER                   GRADES SIZES A SHAPES PRICE RATE or CAP.          DEL 

Speer Carbon               9326 blk 4" x 12" x 2" 
4"x 10" x 4" 

$i-I0/lb 10-100 T/yr      0-6 mo 

(1) 4 Point loading 
(2) Wt/volume 
(3) Expansion 0-600*0 
(4) Volt/amps 

/ .   1  ' 

j 



GRAPHITE PRODUCT N0_16- 

 CharactTizatlon  
TYPE: molded, fine grained; high strength; high reproducfbility; low friction; wbw 
porosity; chemical reaiftant; abrasion resistant; long experience; used for mechanical 
applications anch aa teala, bearinga« end platea, and Tahrea 

MFG: artificial graphite and coal tar pitch; processed under 25O0C; 100-2000 lb 
batch sire 

ANALYTICAL 

noreKTies: 

Y. Mod. (10*p$i) 
T. Str. (IO^MO 

C. Sir. (KPpsO 
Rex. Str. (10*psO 
Dtntity (M/cc) 
C. Exp. (10*/*C) 
Therm. Cond. 
(cal-cm/tec cm^K) 
S Res. (KhHthm em) 
Scleroacope Hardness 

Test Soecimen With Grain 
or 

Method AV.VSMM    tld.dsv.(%) 

(1) 4.0 
(2) 20.0 
(3) 6.8 
(4) 1.8 
(5) 2.6 

Against Grain 

^V.      VHJv •(%) 

65 

Typical M.T. Prop. 

1300f 4C MF 

• 

i .U? 

- 
3 

- 
■ 

Supplier's  Avtllabllfty 
SUPPLIER 

Speer Carbon 

GRADES SIZES4SHAPES RATE or CAP. 

9372 
^ > 

blk 12,,xl2,,x2-l/2"    $l-10/lb        10-100 T/'yr      0-3 mo 

(1) ASTM-C-190-59 
(2) ASTM-D-695 
(3) 4 Point loading 
(4) Wt/volume 
(5) Expansion 0-600'C 

■ 

64 



GRAPHITE  PRODUCT  N0_1I 

Characterization 
TYPE: molded, fine grained; high ttrength; high electrical resistance; high reprodnci- 
bility; abrasion reeietant; long experience; high hardness; used for jigs and fixtures, 
mintmrina hnaf     hlado«.   piatnn«.   «ippnrt: mMtmri^l in tamirm hraring | h**t trmnfinq  

MfG: lamp black; graphiticed over 2500C: machined; 1-20T batch size 

ANALYTICAL 
Av.  value 

Ash 
0.2% 

MOKWES: Test Specimen With Grain 

Metnc i AV.VWMS     M-di 

Y. Mod. (IO^SO (1) 1.2 
T. Str. (10>ps0 (2) 2.5 
C. Sir. (10»p»i) (3) 10.0 
Flex. Str. (i0*ps0 (4) 5.0 
Density (f/cc) (5) 1.67 
C. Exp. (10*/*O (6) 5.6 
Them. Oond. 
(csi-cm/sac cm^'K) 
S. RM. (lO^ohm cm) (7) 30.5 
Scleroscope Hardness 71 
Rockwell Hardness (M) 77 

».(%) 

Agsinst Grain Typical H .T. Prop. 

Dm.Vttm •M. *».<%) 

12.0 
4.6 

■ 

5.5 
■ 

'■ 

-•->.%&, 

t« .2 

Suppliar'a Availability 
SUPPLIER GRADES 

Speer Carbon 9420 

(1) Sonic 
(2) AS TM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600 •c 
(7) Volt/amps 

SIZES & SHAPES PRICE 

blk 10" x 4" x 3"    $l-10/lb 

RATE or CAP. DEL 
■ 

100-3 M T/yr    0-2 mo 

• 

i 
. - 

-,              ■'' 

tunu'.rv'silf U) 
u 

I 
I 65 
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GRAPHITE PRODUCT  NO_i*. 

Characterization 
TYK: molded, fine grained; high strength; high electrical resistance; high reproduci- 
bility; long experience; used for jigs and fixtures,  sintering hosts,  support material 
in ibmace brazing fc heat treating: used as a substrate grade 

MFG: lampblack; graphitized over 2500C; 1-20T batch sice 

Ash 
0.12% 

ANALYTICAL' 
AT« value 

HOHWES: Test Specimen 
or 

HaJtinil MelitOu 

With Grain 

Aw.Vilu«      8W.<tov.(%) 

Against Grain 

AV.VMMS     8»d.d«.(%) 

Y. Mod. (IPpti) (1) 1.1 
T. 9tr. (lO^ri) (2) 2.3 
C. Str. (10»p$i) (3) 10.2 10.5 
Flex. Str. (KPpsi) (4) 4.5 4.2 
Density (g/cc) (5) 1.58 
c. Exp. (lo^rc) (6) 5.7 5.6 
Therm. Good. 
(csl-cm/sec Cfn>*K) 
S. Res. (KHohm cm) (7) 35.6 
Scleruscope Hardn« »•• (A) 60 
Rockwell Hardness (L) 85 

Typical H.T. Plop. 

1S00F       4000F 

Supplier's Availability 
SUPPLIER 

Speer Carbon 

GRADES 

9429 

SIZES A SHAPES PRICE 

blk U'^'^-lM"   $l-10/lb 

RATE or CAP. 

■ 

DEL 

100-300 T/yr     0-2 mo 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion O-bGO'C 
(7) Volt/amps 

66 
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GRAPHITE   PRODUCT  NO_H 

  

\ 

\ 

Characterization 
TYPE:  molded,  fine grained; high electrical resistance; high reproducibility; low 
friction; need for bruthei 

Mf6: lamp black; graphitised over 2500C; machined; 1-20T batch eise 

ANALYTICAL' 
Av. value 

Ash 
0.1% i*W 

nOKRTI£S: Test Specimen 
or 

Meinoo 

WHhQraIn-    - 

Av.Valu«*    tld.dsv.(%) 

Y. Mod. (10*psi) 
- 

T. Str. (10»p»i) 
C. Str. (10>p»i) 
Flex. Str. (ICpef) (1) 3.4.2.7 
Density (g/cc) (2) 1.64, 1.56 
C. Exp. (10*/-C) 
Thecm. Cond. 
(cal-cm/sec cm»*K) 
S. Res. (104ohfn cm) (3) 45.7.61.0 
Scle rose ope Hardnc ■ • 61,55 

Grain 

/W. Vales     8td.<tov.(%) 

Typical H .T. nop. 

■ 

1300f 

■ 

. 

■ 

Supplier's Availability 
SUPPLIER GRADES 

Speer Carbon 9457 

SIZES & SHAPES 

blk<12"xl2,,x2-l/2"   $l-10/lb 
Fabricated brushes 
only 

PRICE RATE or CAP. 

10-100 T/yr      1 mo 

Speer Carbon £57 blk<12"xl2,,x2-l/211  $l-10/lb 
Fabricated brushes 
only 

* First number refers to first product 

(1) Single point 
(2) Wt/volume 
(3) Volt/amps 

10-100 T/yr       1 mo 

•7 



GRAPHITE  PRODUCT  NO-12. 

Characterization 
TYK: molded, fine grained; high reproducibility; long experience; used for brashes 

MFG; calcined petroleum coke; graphitized over 2500C; machined; 1-20T batch size 

ANALYTICAL Ash 
AT. value 0.05% 

HtoniaiG: Test Specimen 
or 

Witt 

Av.V*M 

«Grain 

«d.<Wv. 

Y. Mod. (10^»0 
T.SMiPpsO 
C. Str. (10»p80 
FtaK. Str. (IPpsi) (1) 3.5 1 
Density (g/cc) (2) 1.70 .02 
C. Exp. (10VO 
Therm. Cond. 
(csl-cm/sec cm»*K) 
S. Rss. (KhWim cm) (3) 8.4 1 
Sderoscope Hardness 35.5 5 
Rockwell Hardness (R) ■ 73 

Grain Typical H.T. Prop. 

*.***%) 1300F         4O00F 
• 

.   ■ 

. -, 
• 

• 
■ 

• 

■ .... 
Suppliar's Availability 

SUPPUER GRADES SIZES 4 SHAPES RATE or CAP. DEL 

Speer Carbon E-3 blk< 12"xl2"x2-l/2"    $1-  0/lb     10-100 T/yr      1 mo 
Fabricated brashes 
only 

■ 

- 

(1) Single point 
(2) Wt/volume 
(3) Volt/amps 

i ■ 

( 

■  - 
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GRAPHITE   PRODUCT  NO-J1 

 Characttrization  
TYPE: molded, fine grained; high electrical retUtaocc; high reproducibility; long 
experience; used for brushes 

HFQ: calcined petroleum coke; graphitised over 2500C; machined; 1-20T batch eise 

ANALYTICAL' 

i 

PROFERTieS: Test Specimen 
or 

With Grain 

Av-VMee     Std.(tov.(%)      Av.vsiu«     std 

Y. Mod. UVpiX) 
T. Str. (10»p$i) 
C. Str. (10»p$i) 
Rex. Str. (10>psi) 
Density (g/ce) 
C. Exp. (MHrC) 
Therm. Cond. 
(cel-cm/sec cnv K) 
S. Res. (KHohm cm) 
Scleroecope Hardness 
Rockwell Hardness 

(1) 
(2) 
(3) 

(4) 

3.8 2 
1.60 
4.4 

1 

17c 9 
37 
85 

* 

Grain Typical H.T. Prop. 

td.d«*.(%) U00F       4000/ 

-'f:     V 

• 

■      . 

( 
' 

¥** 

Supplier's Availability 

• 

Speer Carbon 

GRADES 

E-22 

SIZES It SHAPES 
■ 

RATE or CAP. 

blk<12,,xl2,,x2-l/2"    $l-10/lb       10-100 T/yr 
Fabricated brushes 
only 

(1) Single point 
(2) Wt/volume 
(3) Expansion 0-600'C 
(4) Volt/amps ljr> 

■ 

fin. 

0» 1 >       rf- <fd 

69 
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GRAPHITE  PRODUCT  NO^iL 

Characterization 
TYPE.-  molded, fine grained; high electrical resistance; high reproducibility; long 
experience; used for brashes 

__._^______——_ -—-—^—^-^—^—-^——-—^————--—.—————^—————————————^—.^——————————— 
MfG-  lamp black; graphitized over Z500C; machined; 1-20T batch sise 

ANALYTICAU 
AT. value 

Ash 
0.1% 

HOPEKTIEi: Vest Spec« 
MT 

nan           With Grain                   Against Grair Typical H.T. Prop. 
»|^|t     | 

to.Vmkm*   8M.dw.(%)       AvVakM     Md <te« r.(%)            UOOF       4000F 

Y. Mod. (UPpsi) 
T. 55tr. (10>fMO 
C. Sir. (IPpsi) 
Flex. Str. (10>psi) (1) 4.^3.5^3.^4.0     12 
Danstty (3/oc) (2) 1.65, ..52,1.5^1.66    2 
C. Exp. (KHrQ (3) 6.1,6.(^5.7,6.0              6.4645.7,6.1 
Thtnn. Cood. 
(cal-cm/»ec cm^'K) 
8. P«. (KHohm cm) (4) 37.3v6gLl.5SLl.67.0     6 
Scleroscope Hardness 69.94,80.83            6 

(1)  Smgle point 
(2)   Wt/volume 
(3)  Expansion 0- 600*C 
(4)  Volt/amps Supplier's  Availability 

SUPPUEK GRADES SIZES A SHAPES            PRIC RATE or CAP.         DEL 

Speer Carbon E-23 blk<lZttxlZtlxl-inu    $l-10/lb 
Fabricated brushes 
only 

10-100 T/yr      1 mo 

Speer Carbon E-43 bik<12*>xl2*lz2-l/2"    $l-10/lb 10-100 T/yr      1 mo 
Fabricated brushes 
only 

b 

Speer Carbon E-27 blk<12,'xl2Mx2-l/2"    $l-10/lb 
Fabricated brushes 
only 

10-100 T/yr       1 mo 

Speer Carbon E-24 blk<ll,'xl2,,x2-l/2"    $l-10/lb      10-100 T/yr 
Fabricated brushes 
only 

1 mo 

* First number refers to first product 



^ 

____. 

GRAPHITE  PRODUCT  HO~*L 

Characterization 
TYPE: molded, fine grained; high strength; high electrical resistance; high 
reproducibility; long experience; used for brushes 

HFG: lamp black; graphitired over 250CC; machined; 1-20T batch »ire 

ANM.YTICAU Ash 
AT*  value 0. 1% 

nOKKTIß: Test Specimen With Grata 
* 

Tjpicsl H.T. Prop. 

dw.(%)      aalMM     afcLdw.(%) 

Y. Mod. "0»psi) 
T. Str. (10>p>0 
C. Str. (10»p«) 
Rex. Str. (10>psi) (1) 5.1.5.2(5.9        11 
Density (g/cc) (2) 1.68,1.73.1.74   2 
c. Exp. ao*rQ (3) 5.5.6.0 
Therm. Oond. 
(cal-cm/sec cm'-K) 
& Res. (KHohm cm) (4) 31.M9L3,4a4        7 
Scleroscope Hardness 69. »4. 85             4 
Rockwell Hardness (L) 100.115.100 

6.C.6.1 

Supplier's Availability 
SIZES* RATE of CAP. 

Speer Carbon 

Speer Carbon 

Speer Carbon 

E-25 

E-38 

E-44 

blk<12MKl2MxZ-l/2M    $l-10/lb     10-100 T/yr      1 
Fabruated brashes 
only 

bIk<12"xl2"x2-l/2"      $l-10/lb     10-100 T/yr       1 
Fabricated brushes 
only 

hlk<12nKl2nx2-l/2M    $l-10/ib    10-100 T/yr      1 mo 
Fabricated brushes 
aalf 

; 

* First am i ler refers to first product 

(1) Single point 
(2) Wt/volume 
(3) Expansion 0-600-C 
(4) Volt/amp« n 



GRAPHITE   PRODUCT  WO M 

Characterization 
TYK: molded, fin« grained; high electrical resistance; long experience; 
used for brashes 

HFG: lampblack; graphitised over 2500C; machined; 1-20T batch size 

ANALYTICAL 
Av. value 

Ash 
0.1% 

£ Vh 

motewesi Tost Specim« i           WithGrain                   Agsinst Grsin Typicsl H T. Prop. 

Method Av.V«lu« a»d.<tow.(S)     /^VMM ML««.(%) 1300F        'WOOF 

Y. Mod. (IPpsi) 
T. Sir. (10>pri) ■ 

C. Str. (IPpti) 
Flex. Str. (10>pt0 (1) 4.4 l    22 
Dtnatty (g/cc) (i) 1.59 2 
C. Exp. (10*/-C) (3) 6.0 f.2 •      ■ 

Therm. Oond. ■ 

(csl-cm/iec cm^K) 
S. Rst. (KHohffi cm) (4) 48.8 7 
Rockwell Hardness 107 5 ■ 

' 

Supplier's Availability 
SUPPLIER JV   GRADES SIZES It SHAPES PRICE RATE or CAP. 

Speer Carbon E-37 blk< IZ-'xlZ'^-l/Z"    $1-10/lb      10-100 T/yr 
Fabricated brushes • 
only 

DEL 

1 mo 

(1) Single point *<l«jru   ;ö**>K 

(2) Wt/volume 
(3) Expansion 0-600'C 
(4) ToltATmps -'? ■ 

»f^K 

J  Uboiqi- 

.1 

•J'^ 

if                                                                                                  ^' 

    



GRAPHITE  PRODUCT HO-äS- 

Characterization 
TYK: molded,  fine grained; high strength; high electrical resistance; Ugh 
reproducibility; used for brushes 

MfG; lamp black; graphitized over 2500C; machined; 1-20T batch size 

ANALYT1CAU A«h 

Av. value 0,1% 
.-^.-.«■■"■-W^-- 

. 

ntomnrmt 
- 

Ts$t Specimen With Grain 

Y. Mod. (ICVsi) 
T. Str. (10*|M0 
C. Str. (10»p«i) 
Flex. Sir. (10»p»0 
Danttty (g/oc) 
C. Exp. (KH/'O 
Thann. Cond. 
(cal-cm/iec cmJ,K) 
S. Res. (IKHohm cm) 
Scleroscope Hardness 

(1) 
(2) 
(3) 

(4) 

Av. Vslus     Md. <lw.(%)       M0. 

5.0 
1.80 
6.0 

40.6 
75 

Typical H.T. Prop. 

M.asv4%) 

0* 

w#m 
6.1 

1 >'   •'«Ö 
(0 

>c£J,(m«r 
' 

■ 

(rr.                                .3 

,      | 

Supplier's Availability 

«W«  *T^ J^1«068 SIZESaSHAPES PRICE RATE or CAP. 

Spaer Carbon jJD-46 blk<12"acU"x2-l/2"  $l-10/lb     10-100 T/yr    1 mo 
Fabricated brushes 
onlv 

. 

(1) Single point 
(2) Wt/volume 
(3) Expansion 0-60Ö«C 
(4) Volt/amps 

i' 

■ 

> 

78 
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GRAPHITE  PRODUCT NO_51 

Characterization 

^itÄS!: 'nÜUii "* ^^ ***** "* reprodacibiü* 

PtOKKTIR: Test Specimen 
fl0 

With Grain 
Or 

Av Value     ttL« 

Y. Mod. (10«psi) 
T. Sir. (IPpti) 
C. Sir. (lO'psO 
Rex. Str. (IPpsi) (i) 1.9 
Density (g/cc) (2) 1.48 
& Exp. (l0*/'O (3) 6« 2 
Therm. Cond. 
(cal-cm/sec cm^'K) 
S. Res. (KHohm cm) (4) 66.0 
Scle roe cope Hardness 44 
Rockwell Hardness 35 

Against Grein 

mm   Av.v-u.  1«.^%, 

6.2 

Typ«l H.T. Prop. 

■ 

Supplier's Availability 
SUPPUER 

SpePr Carbon 

GRADES 

E-A 

(1) Single point ^ 
(2) Wt/volume 
(3) Expansion 0-600'C 
(4) Volt/amps 

. 

SIZES aSHAPES 

blk<l2"xl2»bc2-l/2"   $l-10/lb 
Fabricated brushes 
only 

RATE or CAP. 

10-100 T/yr 

■ .. 

• 

■ 

74 



GRAPHITE PRODUCT  NO. 87 

Characterization 
TY^E: molded, fine grained; high electrical resistance; high reproducibility; 
long experience; used for brushes 

HPG: Ump black; graphitised over 2500C; machined; 1-20T batch sise 

ANALYTICAL 
Av. value 

Ash 
0.1% 

ntomriB: Test gjptlHW 
or 

taftod 

n            WrthGrsin                     Agsi nst Gnun Typical HX Prop. 

. 1 Aw.vsiss* W.Ss*(%9     Mr.¥WM ttUMo UOOF       4000F 

Y. Mod. (10«psJ) ■ 

T. Str. aO^NO 
C.Str. (10H»0 . 

RK. 9tr, (10»p»0 (1) 3.2» 3.1, 2.7       2 
Osnsity (g/cc) (2) L6\ 1.5^ 1.54   2 ■ 

a Exp. (io«/x) (3) 5.5,5.9.5.9                    6. 0 
Therm. Oond. f 

(catcm/sec cm^'K) 
S. UM. (KHotaR cm) (4) 53.1.59.^6(12    9 
Scleroacope Hardness 63,61,63 
Rockwell Hardness (L) 86,82,85 ■•i 

Supptiar't Availability 

er Carbon 

Speer Carbon 

Speer Carbon 

E-50 

E-45 

E-41 

SIZES A3HÄPES RATE or CAP. 
_ 
blk<12"zl2"x2-l/2"    $1-10/Ib     10-100 T/y*       1 mo 
Fabricated brashes 
only 

hlk<12"zl2"z2-l/2"    $l-10/lb     10-100 T/yr       1 mo 
Fabricated brushes 
only 

blk<12,,atl2"x2   1/2"    $l-10/lb      10-100 T/yr       1 mo 
Fabricated brushes 

•First r refers to first product 

(1) Single point 
(2) Wt/volnme 
(3) Expansion 0-600'C 
(4) Volt/amps 75 

• 



GRAPHITE  PRODUCT NO_§& 

Characterization 
TYFE: molded, fine grained; high electrical resistance; high reproducibility; 
used for brashes 

HFG: lamp black; graphitised over 2500C; machined; 1-20T batch sise 

ANALYTICAL' 
AT. value 

Ash 
0.1% 

• 

HtOftRTlK: With Grain Grain 

.(%)      av.VWMS     ttd.dM.(%) 

Y. Mod. (IC^si) 
T. Str. (10>ps0 
C. Str. (UPpsi) 
Fl«. Str. (10^»0 (1) 3.0 
Dsnsity (g/ec) (2) 1.54 
C Exp. (UH/D (3) 6.2 
Tbtna. Cond. 
(cakaVsK em>*IO 
S. Re». (UHohm cm) (4) 66.0 
Scleroscope Hardness 60 
Rockwell Hardness (L) 85 

I 

6.2 

■ 

Typical H.T. Prep. 

^ i 

i 

■ 

i • . 

Supplier's  Availability 

Speer Garb« 

34ZES A SHAPES PRICF RATE Of CAP. DEL 

E-51 WkKlZ^ll^-lIZ"    $l-10/lb      10-100 T/yr      1 mo 
Fabricated brashes 
only 

(1) Single point tfft(      i|    ' 
(2) Wt/volame 
(3) Expansion 0-600'C 
(4) Volt/amps 

•^fitirtd 

Y 

>>^ 

»ee«Ö 

. 

76 
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GRAPHITE  PRODUCT NO—SI 

 Characterization  
yy^g; molded, fine grained; high reproducibility; low friction; abra«ion re«i«t»nt; long"'' 
experience; low hardness; used for sintering boats, heater elements, and ^yi^^luti^al 
applications such as seals, bearings, brashes, etc. 

HFG: calcined petroleum coke and coal tar pitch; graphitised over 2500C; machined; 
1=70T batch sise 

ANALYTICAL 
AY. value 

Ash 
0.07% 

nOKKTIES: Test Specimen 
or 

Y. Mod. (10«ps0 
T. Str. (10»psi) 
C. Str. (lOVsi) 
Flex. Str. (10»p8i) 
Dmsity (g/oc) 
C. txp. (lOVO 
Therm. Cond. 
(cal-cm/sec cm2,K) 
S. Res. (KHohm cm) 

Scleroscope Hardnesf 
Rockwell Hardness (R) 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 

With Grain 

ifetohn    £id.dw.(%) 

1.2 
1.6 
6.3 
3.5 
1.66 
3.1 

11.2 
40 
80 

Apl MtOrabi Typical H.T. Pi up. 

L«MM m.6*x%) U00F       4000F 
, 

7.0 
3.1 

4,2 " 

; 

■    ■     ■• 

Suppliar's Availability 
—— 

SUPPIJER GRADES 

Speer Carbon EH 

StZESaSHAPES roirsr rKH*. 

blk 12"xl2•»x2-l/2,,     $1 -10/lb 

RATE or CAP. 

100-3 MT/yr      '^ 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600*C 
(7) Volt/amps 

■ 

■ 

■ 



GRAPHITE PRODUCT  NO^M. 

 Characterization 
T-ypf.  molded,  fine grained; high strength; high electrical resistance; high 
reproducibility; long experience; used for brushes,  sintering boats, high temperature 
steam tarbine seals, blades, and pistons 

HFG: calcined petroleum coke and coal tar pitch; processed under 2500C; machined; 
"TTOT batch size 

ANALYDCAL' 
AT. valne 

Ash 
0.25% 

ntOKKTIES: Test Specimen 
or 

With Grain 

Y. Mod. (IPpci) 
T. Sir. (IPpd) 
csti. aoH»o 
Flex. Str. (IPpsi) 
Dwwity (g/cc) 
C. Exp. (lOVO 
Tntnri. Oond. 
(csl-cm/sec crn^'K) 
S. Res. (KHohm cm) 
Scleroscope Hardness 
Rockwell Hardness (M) 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 

/W.VWHa 

1.7 
2.1 

10.5 
4.6 
1.66 
3.7 

25.4 
52 
50 

ctav-Ofc)       Aw. VihM 

11.0 
4.0 

Grain 

4,9 

Supplier's Availability 

Typicsl H.T. Plop. 

■ 

I 

■ 

Speer Carbon 

RATE or CAP. 

blk 12"xl2"x2-l/2"       $l-lu/lb       100-3 M T/yr      0-2 mo 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600 "C 
(7) Volt/amps 

• 

7a 



GRAPHITE PRODUCT NO-iL 

 Characterization  
TYPE: molded, fine grained; good electrical conductor; higfa reprodocibility; us«d for 
electric discharge machine 

HFG:  cal'-xned petroleum coke; graphitized over 2500C; machined; 1-20T batch sise 

ANALYTICAL: 
Av. value 

Ash 
0.03% 

PROPBmB: Test Specimsn 
or 

Msthod 

With Gr^n 

to.**»*  tML* 

Y. Mod. (10^»i) (1) 2.0,  - 
T. Str. (10*p$i) (2) 2.0,1.9 
C. Sir. (10»ps0 (3) 9.6,6.4 
Rex. Str. (10*ps0 (4) 4.6,3.7 
Dsnsrty (ft/cc) (5) 1.79,1.65 
C. Exp. (lOVQ (6) 3.4,3.3 
TMnn. Cooo. 
(csl-cm/sac cm>'K) 
S. Res. (KHohm cm) (7) 8.6,8.6 
Scleroscope Hardness 45,36 

Against Grain 

8.8, 6.8 

4.5,4.4 

»•(%) 

Typical HX Prap. 

■? T 

I 

i    & 

i 

■ 

Supplier's  Availability 
SUPPUER 

Speer Carbon 

Speer Carbon 

GRADES SIZES A SHAPES RATE or CAP. 

KK-10        blk 12"zl2"x2.1/2"      $l-10/lb       10-100 T/yr      1 mo 

KK-8 blk W'xirhtl.in"      $l-10/lb 

* First number refers to first product 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) Single point 
(5) Wt/volume 
(6) Expansion 0-600*C 
(7) Volt/amps 

10-100 T/yr      0 mo 

. 

t9 



GRAPHITE PRODUCT  NO   » 

Characterization 
TYPB molded, fine grained; high itrength; Ugh rcproducibüity; Ugh density; low 
porosity; low cost; used for electric discharge —rfuaa 

MfG: calcihed petroleum coke; grapfaitiaed o^r 2500C; machined; 1-20T batch sise 

AMALYTKAU 

Tsst 

Y. Mod. (10>pi0 
T. Sir. (10»p«i) 
C. Str. (K^psi) 
RK. m c rw) CD 7.0 
Dsnsrty(c/cc) (2) 1.91 
C. Exp. (10*rC) 
Thsnn.Cond. 
(cal-cm/MC cm* K) 
S. Rs». (UHoliai cm) (3) 8.6 
Sderoscope Hardness 50 
Rockwell Hardness (L) 95 

.*>■<%) 

Typicsl H.T. frop. 

Ü        isoor     4000P 

^ 

' 

: 

■ 

in 

■ 

Suppliar's  Availability 
GRADES SEES ft SHAPES PRICE RATE or CAP. 

Spa«r Carbon KK-12 blk IZ'-xlZ'^-l/Z"      $l-10/lb       10-100 T/yr       0 mo 

(1) Single point 
(2) Wt/volume 
(3) Yolt/aznps 

d« ■ 

• (    ) 

> ■ 



- 

GRAPHITE PRODUCT 

TfK: molded, fine grained; high reproducihility; long experience; high production; need 
Cor jig« and fixtures, bearings, brushe», and sintering boat« 

 n ■ 
HFG: calcined petroleum coke and petroleum pitch; graphitdsed over 2S00C; machining 
and grinding; 100-2000 lb batch aise 

AHALYTICAk 
Av. value 

Ash 
.05% 

■ 

PROKRTIES. Tsst Spsctmon 
!♦» 

Y. Mod. (ion») 
T. Sir. (KPptO 
C. Str. (10»ps0 
FtaL Sir. (10»p«i) NEMA 3.3 
OM«Hy(g/oc) NEMA 1.60 
C Exp. iio*rQ 
Therm. Cood. 
(ca^cm/sec cm»-K) 
S. Re». (lO^ohm an) NEMA 0.4 
Scle rose ope Hardn ews 35 

I 
N 

Typlcei H.T. wup. 

■ 

*   K 

m >■ i ■ w*w*^m ii-w—w 

. _ — 
Supplier's AvsiUblHty 

4SMf>CS 

SUckpole Carbon        LI cyl l/8-3M $1- 10/lb 

Obio Carbon 2BE 

blk 1-3" 
rod 10 mil-IB" 
pit 1/4-1** 
pit<in(** 
pipe< '72** 
pipe 1/2-3** 

cyl l/t-^*' 
blk 1-6" 
pit < 1/16-1" 
pipe < 1/2-10** 

RAT£or CAP. 

10-100 T/yr 

] 1} 
I 

A> 
AMZIV. (H 

$1-10/lb      10 10-100       imo 
T/yr       T/y» 

1   Aeh - .1-5% 
Hardness - 45S 

<f5 



QRAPHITE  PRODUCT  NO   M 

Characterization 
TYfC: molded, fine grained; long experience; high production; high reproducibility; 
for Jigs and fixture«,  support material in furnace bracing fc heat treating,  sintering 

.udJiAitfiX-fikmaybL 
HFQ. lamp black and coal tar pitch; graphitized over 2S00C; ^»"^j^rg and grinding as 
required: 100-2000 lb batch size 

ANALYTICAL' 
Av. value 

Aah 
0.07% 

■ 

ntowiTies: TwtSpecMM 
or 

wm bQrafei H 
IMhod «a «MM «W.dw ^%) 4a «M 

Y. Mod. (10*p«l) (1) 1.3 1.1 
T. Str. (iO^O 
car. (I0«p«0 (2) 14 15 
FtoL Str. (10»p^ (3) 6 5 
Omwlt/(M/ocy 14) 1.65 1.6 
C. Exp. (KHrC) (5) 6.1 

H.T. 
■ 

.dK<%) 

S. RM. (lO^ohm cm) <M 32 

' 

- 

Suppliers Availability 

■faa SQES ft 8WCS PRICE RATE or CAP. 

Stackpole Carbon        L31 blk 12" x 12" x 12"    $1-10/0»    10-100 T/yr 3 
ma c *: 

(1) Sonic 1/2" 
(2) 1/4" cube 
(3) NEMA 
(4) NEMA 
(5) Dilatometry 
(6) NEMA 

w0i 

v t 
s 

•' • ' ■■   ' 



GRAPHITE  PRODUCT  NO_65. 

Charjcterization 
VfHE: molded,  fine grained; high reprodccibility; long experience: high production: used 
for mechanical and high temperature applicirtrw,  rocket noetic insert «,   com 

riin, lintrring hniti. beater dnnffBti, rrucibici. aad £DM «lACt 
MfG: calcined petroleum coke and 
"required; 100-2000 lb batch aise 

UdfiJ 
tar pitch; graphitised over 2500C: finiriring an 

, 

AMALYHCAk 
AT. value 

Ash 
0.08% f 

ntofaawst TMI 

1 MM AaWtai    md-flO     *af«» «*•«--(%) 

Typical N.T. tapi 

taw    «HP 

Y. Mod. (lO^i) (1) 1.7                              1.2 m.\ 
T. Str. (10^»0 & 
car (ion»o (2) 16                                  12 
fiw. «r. ao^io (3) S.7                              S.4 MH 
DmrttfiM/oc) (4) 1.74                            1.74 vm ■ 
C. E«p. (io*rc) (5) 3.2                              4.9 
Th«m. Oond. ^ mutf 
(csKm/«« em^K) *9£3m 
S. R« (KHohm an) (6) 2.0 *t         is <r 

Suppllar't  AvahabUity 

Stackpole Carbon        331 blk 12N x U" a 3"       $ I- 10/lb     10-100 T/yr J mo 

(1) Sonic 1/2" cube 
(2) 1/4" cobs 
(3) NEMA 
(4) NEMA 
(5) Dila tome try 
(6) NEMA 

i 



GRAPHITE PRODUCT 
. 

Characterization 
TYPE: mold«d, fin« grained; high reprodncibility; u»ed fnr mechanical applications, 
coiitüraoue casting dies,  »intering boata, heater elements, and £DM electrodes 

MFG: calciaed p-^roleum coke and coal tar pitch; graphitized over 2500C; machining 
and grinding as required; 100-2000 lb batch eise 

ANALYTICAL- 
AT.  value 

Ash 
0.15% ~ 

nommefc 
or 

(*} IMhtd 

WH           wntn Ma                   Afsinte Grain 

•MLtfML(%)       AKVMM     M.ew.(%) 

Typical H.T. Prop« 

%&»      ¥mu 1300F        4000F 

Y. Mod. (10V«i) (1) 2.1 .     1.2 Q*fm »^ V 
T. Str. (10^0 
C.9br.(l0ßfm0 (2) 19 17.5 (S) tj v?..0 
Rat Sir. (10"ps0 (3) 7.3 5.8 <u«               *•« 
Dm*ib(M/oc) (4) 1.82 1.82 T90 
C. Exp. (10«/-C) (5) 4.1 7.2 .«3 .a 
Thsnn. Oond. s; irmtä 
(cakm/iMe aii**K) i*•■ms ;ae\^y-^>| 
S. Rss. (ICHohm on) (6) 2.1 *« * 

Suppllar's Availability 
aR !A0 Vi .ITA* SßfS ASHAPtS RATE or CAP. DEL 

Stackpole Carbon 2000 Uk 12"x 12"z 1-1/4"    $l-10/lb    10-10C T/yr      9 mo 

(1) Sonic 1/2" 
(2) 1/4" cube 
(3) NEMA 
(4) NEMA 
(5) Dila tome try 
(6) NEMA 

. 
■ 

•n 
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GRAPHITE  PRODUCT NO-il 

aractenzi 
M        ■ 

TYPE: molded, fine grained; high reproducibility; Urge eisee; used for mecbenic*! 
applications,   rocket nozzle inserts,  continuous casting dies, rupture discs, sintering 
frffftii iwatifir ilfrniftntii iliff mud far high tnnrnnratarn ■willffiflnBa EIHI «hrtnAa 

MFG: calcined petroleum coke and coal tar pitch; graphitixed over 2500C; mschiiring 
^grinding as required; 1002-000 lb batch sis« 

ANALniCAl; 
Av.   value 

Ash 
.15% 

'■ — — 
—— 

mOPEWES: 
Met 

Y. Mod. (I0*ps0 
T. Sir. (lOpsi) 
C. Sir. (IO^SO 

Flex. Str. (10*1)00 
Dsnsity (g/cc) 
C. Exp. (10VCJ 
Therm. Oond. 
(csl-cm/tsc cn^'K) 
S. Rss. (KHdkii cm) 

Tsst Spsctmsn 

M^od 

<1) 

■ 

Typltil N.T. nopi 

• ä»4%\ 

(2) 
(3) 
(4) 
(5) 

1.3 

12.5 
4.2 
1.72 
4.3 

1.4 

. 12.0 

i 

j .  ■ 

21 

4.3 

3.4 

cv.n 
(ä^B«» www 1^ 

i.-- 
Sup^.'#f s A 

SUPPUER GRADES SIZEw Ji SHAPES 
  

RATE or OP. 
*0 xtobr/ 

SUckpole Carbon        2020 blk 13"X13"X72,,IüMC $1-10/11>   10-100 T/yr   >#äO 

(1) Sonic l^" cube 
(2) 1/4" cube 
(3) NEMA 
(4) NEMA 
(5) Dilatometry 
(6) NEMA _ 

Äe 

■ ■■ ■ 



GRAPHITE   PRODUCT NO.J& 
i r^#* K* 

 Chancttrization       
jYpe: molded,  fine grained; high strength; high reproducibii:ty; long experience; high 
production; used for jig« and fixtures, rocket nossle insert«, continuous casting dies» 
and cmciMes 

MfG: calcined petroleum coke mad coal tar pitch; graphitised orer 2500C; Adbesoa 
electric furnace; impregnated in secondary processing; over 20T batch sise 

ANALYTICAk 
AT« Taloe 
Std. dev.f%) 

Ash 
0.15% 
Ü  

■'irflf .■»■ ,-*m*,f,-f; -■ 

HOPmiES: 
■ 

Y. Mod. (10«psi) 
T. Sir. (I0»ps0 
C. Sir. (10>p*0 
FtaK. Sir. <10*ps0 
OimHy (g/oc) 
C. Exp. (lOVQ) 
Thenn. Omo. 
(cal-cm/sec cm»*K) 
S. Rss. (KHohm cm) 

0) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 

3. 
8. 
4. 
1. 
2. 

0. 
11. 

4 
4 
3 
0 
7 
2 

28 
0 

11 
11 
12 
19 
2 

10 

15 

1.0 
2.9 
8.6 
8.5 

3.4 

0.21 
14.5 

8 
10 
13 
13 

6 

10 

lyfM^si n.i. riu|i. 

■ 

I 

Supplier's Availability 

Union Carbide 

GRADES SIZESaSHAPES PRICE RATE or GAP. 

00 I o ATJ r      ^vi?."17"   ,... <$1/lb 3*;30M 10
T

0;3M lmo 
blk 9" x 20,, x 24" T/yr T/yr 

(1) Sonic 
(2) cyl 1/4" dia 
(3) ASTM-C-190-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(4) bar 5/16" x 5/8" x 6" 
(7)  Volt/amps 

■ 

- 

r ■ 

m 
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. 
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— 

• 

1          1          1 

1B* 

. 

Thermal Expansion ▼••   Tempermture. 
ATJ Graphite.  9" x 20" x 24" 

Young1« Modulus vs.   Temperature. 
ATJ Graphite. 9" x 20" x 24M 

With-Grain Ultimate T«naUe Strength 
v«. Temparatar«. ATJ Graphite. 
9,|«10?, »24" 

Acroas-Grain Ultimate Tennle Strength 
T«.   Temperature, ATJ Graphite. 
9" x 20" x «" 

FIGÜR£ 12  HKrH TEUPERATÜRE PROPERTIES FOR GRAPHITE PRODUCT NO. 68 
(Punüahad by Union Carbide) 

•7 
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,     fa    if y.   •.»>— 

With-Grain Ultimate Compres.ive 
Strength v«.   Temperature, 
ATJ Graphite.  9» z 20tt z 24" 

I MT«. •.••• 

■ 

Ac ro«8-Grain 

■ 

te Compressive 
Strength  vs.  Temperature, 
ATJ Graphite, 9" x 20" x 24" 

With-Gram Apparent Ultimate Sfcear Acro««-Grain Apparent Ultimate 
Strength ▼■.  Tempemt^re, v Shear Strength vs.   Temperature, 
ATJ Graphite, 9" x 20" x 24" ATJ OraphM«. 9" x 20" x 24" 

FIGURE 13  HKSH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NO. 6B 
(I\unirii«d by Union Carbide) 

88 
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■ 

«JODUCT NO_*l_ 

Chiractarizatiofi 
  ■' I,, 

TYK: molded, fine grained; high etrei gth; high reproducibility; high density; low 
porosity; high temperature oxidation resistance; used for rocket nossle inserts, 
sintering boats, and cracibles 

HFG: calcined petroleum coke and coal tar pitch; graphitised over 2500C; Acheson 
electric furnace; impregnated in secondary processing; machined; 1-20T batch size 

ANALYTICAL 
— 

■ 

HOKKTIß: 

Y. Mod. (10-psl) 
T. air. (10»pa0 
C Sir. (lO^sQ 
Rat. 3lr. (I0»p«i) 
DsnsHy (g/cc) 
C. Exp. (lOVQ 
TlMsiii. Cond. 

(cstoa/ssc on^K) 
a. hm. (KHOIMI cm) 

or 
wnn 'jnsn 

«B. 
Agiinst Grain Typical HJ. Prop. 

' 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 

, 

1.8 
4.4 

11.7 
5.7 
1.83 
1.8 

8.0 

dw.(%)      A«.V»IIM     8ld.dw.(%) laMP      4000P 

1.1 
3.3 

12.8 
4.3 

3.2 

11.5 

■ -   ■ 

■ 

- 
■ • 

Suppliar's Availability 
m • —— 

SIZES 4 SHAPES PRICE RATE or CAP. DEL 

ütaion Carbide ATJS €7113-17" $l-10/lb    < 10       100-3 M    3- 
blk *" x 20" x 24" T/yr       T/yr 

^sk   A 

ill   ^unif 

(2) cyl 1/4" din 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/Tolume 
(6) bar 5/16' z 5/8" x 6" 
(7) Volt/amps 

•9 



GRAPHITE PRODUCT  NO  70 

Characterization 

TYPE: molded, fine grained; high strength; high purity; long experience 
■ 

HFG: calcined petroleum coke and coal tar pitch; grapbitiited over 2500C; electric 
resistance furnace; impregnated in secondary processing; 100-£000 lb batch sise 

ANALYTtCAk 
Av, value 

Ash 
15 ppm 

PROtEKTIES: 

Y. Mod. (IOHMO 

T. Sir. (ICPpsO 
C. Sir. (lO»p$0 
flax. Str. (KPpsO 
Derwity (g/cc) 
C. Exp. (10VC) 
Tnann. Cond. 
(cal-cm/sec cm^'K) 
S. Res. (KHohm cm) 

Test Spff^ntn Witi Grain Apk nt Grain Typical H.T. Prop. 
■ 

W.VWu« «***(%) Av.VWMt- 9U. **(%) 1300F       4000P 

1.4 1.2 
3.5 2.9 
8.2 8.5 ' 
4.0 3.6 
U73 ■ 

2.2 3.4 
■ 

«(t 
0.28 0.21 / 

11.0 1.4 ■ 

■ 'm? 

Suppl^fr,« Avaitobility 
SUPPLIER GRADES 

Union Carbide 

■ 

mo 

SOSES ft SHAPES PRICE RATE or CAP. 

COT a« finished machined $l-10/lb     < 10 T/yr 2-5 
parts - max sise 
6-1/2" din z 24" lg 

- 

, 

^r 

—- 
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GRAPHITE   PRODUCT NO^l 

. Characterization 
TYPE: molded, fine grained; Ugh strength; Mgh reproducibility; Mgh densit/; low 
porosity; used for electrolytic «node«,  rocket noxsle inserts,  continuous casting dies, 
anrirnirihlfta ■nn rnifiiniffii , , , 

MfG: calcined petroleum ecke and coal tar pitch; graphitised over 2500C; Acheson 
electric furnace; 1-20T batch sine » 

ANALYTICAL' Ash 
AT. value 0. 15% 
gld» dcY>n» 2*i_ 

Y. Mod. (10«psi) 
T. Str. (10«pri) 
C. Sir. (IPpsi) 
Flex. Sir. (10>p$0 
Density (g/cc) 
C. Exp. (ICHrO 
Therm. Cond. 
(cal-cm/sec cm**K) 
S. Res. (KHohm cm) 

Test Specunen Typicel H.T. nop. 

(1) 

(2) 
(3) 
(4) 
(S) 

in 

1.6 — 

11 
4.4 
1.80 
2.2 

.28 
11.0 

1.4 

10.5 
4.1 

dw.(%) 

3-4 

■ 

: 

.21 
14.5 

Supplier's Availability 
SUPPUER 

Union Carbide 

GRAUES 

CGW Ml 14-17- 
blk 9" x 20" x 

(1) Sonic 
(2) ASTM-C-109-54T r^ 
(3) ASTM-C-78-49 
<4)  Wt/volume 
(5) bar 5/16" x 5/8" x 6" 
(6) cyl 1/2-1" din x 6" lg 
(7) Volt/amps 

" 

RATE or GAP. 

$l-10/lb    10-100    100.3M   Imo 
T/yr        T/yr 

: 

91 
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- 
GRAPHITE  PRODUCT  NO-H. 

Characterization 
mfc molded, fine grained; high strength; ah 
hearings 

rasion resistant; used for seals and 

MfQ.. lamp black.  ,na natural graphite; processed below 2500C in a fuel fired furnace; 
"Impregnated in secondary processing; machined and ground; 1-20T batch sise 

ANALmCAk 
mm   

nOfERTIBS: 

■ 

last Specimen 

Y. Mod. (10«psi) 
T. Str. (10>p«) 

C. Str. (10>p«0 
R«. Str. (I0»p»0 
Dmutf(g/oc) 
C. Exp. (1<>*/-C) 
Thsnn. Cood. 
(cst-cm/Mc cm^K) 
S. Res. (lO^ohm cm) 
Hardness  (Rockwell E) 

With Grain 

aa\M»    M.aw4«) 
S.5 <10 
7.5 
30 
7.5 
1.72 
<2 

7.5 
7.5 
7.5 
<1 
15 

3.S 
7.5 
30 
7.5 

Grain Typical H.T. Prop. 

SM.d«.(%) 

<10 
7.5 
ns 
7.5 

15 

<.l 

109 

.3 

MajDunom 

Temperature 
1000T 

Suppliar's Availability 
SUPPUER SIZESaSHAPES PRICE RATE or CAP. DEL 

Union Carbide CDJ-83 cyl 1/8-20" $l-10/lb       100-3 MT/yr      2 mo 
(determined 
by sise and 
configuration) 

CCP-72* cyl 1/8-12" 

a Hardness - 85E 
Max Useful Temperature - 500*F 

$l-10/lb       100-3 M T/yr     2 mo 
(determined 
by sise and 
configuration) 

t? 
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GRAPHITE  PRODUCT NO. 73 
- .; 

»: 

 Characterization 
TYHh molded« fin« grained; U^i ttreagth; low in gm« 

I    and ii «emi-conductor applications 

^PG;   calcined petroleum coke and lamp black; graphitiaed over 2500C; electric 
"resistance furnace; machined; 1-20T batch sis« 

• ■- ' 

'   k:   q f- 

— 
ANALYTICAL- 
Av. value 

Ash 
0.02% 

■        ''IMC! 

Y. Mod. (lO^psO 
T. Str. (10>p8i) 
C.Slr. (IO^SO 

Fl«. Str. (10»psi) 
Dsnsrty (s/cc) 
C. Exp. (lO^/'C) 
Therm. Cond. 
(cal^m/sec cm«'K) 
S. Re«. (IQ^ohm cm) 

Hardness 

Teat WHhQraia 
or 

•Mkod        AW.VMIIM    8id.(tov.(%)     a«. 

.1    l-9 .i 

7.3 
1.74 
4.5 

• 103 

65S 

4 

Typical H.T. nop. 

• 

4; ..MM M 

$** ■   ■ 

.. 

- 
I«r's Availability 

. 

SUPPLIER GRAOCS SIZES A SHAPES PRICE UAH« CAP. 

Union Carbide CUB blk 6V a 4" x 2-1/2"  $1-10/Ib    10-100 T/yr    6 mo 

■ 

Sfb' 

'*& r ;tfe:NJ? at 
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GRAPHITE  PRODUCT  N0^4_ 

Characterization 
TYfE: molded,  fine grained; high strength; high reproducibility; high density; large 
sizes; used for electrolytic anodes,  rocket noczle inserts, fend crucibles 

■"—'»—-■- -»-« ■'■-»-■»».-».a_r>,        _ _    . 

j •        ■ - 

MFG: calcined petroleum ct'ze and coal tar pitch; graphitiied over 2500C; Acheson 
electric furnace; impregnated in secondary processing; 1-2OH batch sise 

ANALYTICAL 
Av. value 

Ash 
0.16% 

Moumefc Test Specimen 
•r 

With Grain AfrinAQraki Typical H.T. Prep. 
" ■ 

Metnoa te.**M 8ld.<tov.(%) ML«*N «*«*,.(%) WOOF     Mxer 

Y. Mod. (tQ^psO (1) 2.1 3 1.1 4 ■ 

T. Sir. (10*p$i) (2) 4.1 11 2.7 8 ■ 

C Sir. (10»p$i) (3) 11.6 9 12.3 6 , 
Rex. Str. (lOH^) (4) 4.7 8 3.1 7 
Density (g/cc) (5) 1.87 2 
C. Exp. (10«/*C) (6) 1.7 3.5 
Therm. Good. 
(cal-cm/sec cm»-K) (7) 0.27 3.20 
S. Res. (lO^ohm cm) (8) 12.6 3 21.6 4 ■ 

— 
Supplier's Availability 

GRADES 

Union Carbid - RVD 

SIZES 4 SHAPES 

cyl  1/8-18" $l-10/lb 

RATE or CAP. 

10-100 T/yr       1 mo 

(1)  Sonic 
(2)  cyl 1/4" dia * 

(3)  ASTM-C-109-54T \ 
1 (4)  ASTM-C-78-49 . 
1 (5)   Wt/volume 

(6)  bar 5/16" x 5/8" x 6" 
(7)   l/2-l,,dl*x6"lg 
(8) Volt/amps 

1 
1 



Ifc 

>• 

V   . 

Thermal Expansion *«.   Tempera- 
ture.   RVD Graphite,   18'* dia.  x 17" 

I 

Young'« Moduln« v«.  Temperatur«, 
RVD Graphite.   18" dia. a 17«. 
Block No.  199 

1m MM UM MM MM    ""MM M* MM MM 

With-Grain Ultimate TenaiU jTreagth 
T«.   Ten^erature,  RVD 
Block No.  199.  It" dia. a 17' 

Atrroaa-Oraia Ultimate T«sMil« 
a* JH   rm, .Temperature,  KTD Graphite, 

Bleck No.   199,  It** di». a 17« 

FIGURE 14   lOGH TEMPERATURE PROFERTIES FOR GRAFHTTE PRODUCT NO.  7« 
b> Union Cerbid«) 

f5 
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r 

n 

M«        tM»        AM«        am       nm      »•••. 

With-Grain Ultimate Compre»»ive 
Strength vs.   Temperaturef  RVD 
Graphite,  Block No.   199.   18" dia. x 17" 

IKftU«»   ) 

a 

:-— . ■     • 

«T—SS; im     *-     ^''Im 
•v 

Acrotf-Grain Ultimate Compreaalve 
Strength v«.  Temperature, RVD 

FIGURE 15   HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NO. 74 
(Furnished by Union Carbide) 
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m GRAPHITE  PRODUCT  NO   75 

Characterization 
■ 

TtK: molM, line grained; carbon-graphite; for mo«tly mechanical applicationf y 

including seal ring« and bearing«; alao for bashing«; low coefficient of friction; will 
.fcaml n«<di«i«fr ^tmnaphara to TOOF; good electrical conductor; chemical reeiataat 

t^fg; carbon and graphite powders; compacted under high preeeure; fumaced it 
temperacures up to 4500F; machined or ground to tolerance 

ANALYTIQAU ■  - «fti ^—»te*H«-   . 

■ - 

noreRTies: 

Y. Mod. (lO^tO 
T. Sir. (lO»p$0 
C. Str. (lo^)$i) 
Flex. Str. (10»p*0 
Density (g/cc) 
C. Exp. (lOVQ 
Thfrm. Oond. 
(cal-cm/sec cm2*K) 
3. Rw. (lO^otun cmj 
Hardness 

VWth Qnfn _   _.. 

l«.dw.(%) 

Test Specimen 
or 

•WW ^ÄJ Ä V   Www 

4.5 
23.0 

5-10 
1.8 

5 ,1 

Against Grain . 
_ 

.Typical H.T. Prop. 

*>!■ 

! 

i     u. 

10-50 
85S l 

t/!0fj i 

tier! 

r^- ' - 
>r's Av«ll*billt, 

■       i 

«UPRJER 

U. S. Graph«.      . 
_—.—it-. SI2ES4SHAPES PRICE -— 

cyl 1/8-12" 

3RAOE8 

2 
n i     blk 1-4" 

ring up to 13-3/4" 
x 10   x 1-3/4' 

RATEpri^P. 

■ 

97 
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■: TE  PRODUCT NO  7^ 
■ - 

Characterization Gr\ä 
TYPB:  molded, fine grained: low coeff. therm« exp.; good electrical conductivity; good 

thermal insulator; high purity; good unclear properties; high reproducibility; low 
friction; low porosity; chemical reaietant; abraeion raeiatant; lary «i«a» 

MfS:  resin; processed below 2S00C; 100-2000 lb batch sise 
J^- ^■■■^■'l*.* »W*<»w**w- ■ 

ANALYTICAL' 

Carbon 99. 99% . -.,   ...—- 
.   — 

1        oet 
Test Specimen With Grain 

or 
Method 

Against Mn 

Av.Valu«     Std.d«v.(%)      JW.VMIM     Süd. *«.(%) 

3.5 

Typical H.T. Prop. 

ISOBr 

Y. Mod. (IO^MO 

T. Str. (10*psi) 
C. Str. (10»psi) 100.0 
Flex. Str. (UPpai) 10-30 
OsnsityC^cc) 1.3           1.5 
C. Exp. (lOVO 2.0 
Therm. Oond. 
(cal-cm/Me cm^K) . 02 
S. Rat. (lO^ohm cm) 10-50 
Permeability to He(10"11cm2/sec)<0.25 
Hardness 820 Knoop (107 Shore) 
Specific Heat (cal/g per *c) 0.3 
Maximum Usable Temperature        3t000*C   (Inert atmosphere) 

:,,, 
SUPPUER 

Vitreous Carbon 1 

Supplier's Availability 

3.2 

•   .VI»» 

SIZES A SHAPES PRICE RATE or CAP * 

cyl 30" dia $10-100/lb   10-100 T/yr     3-6 mo 
pit 18" x 24" x 1/4" 
molded shapes - 
sixes upon requeat 

. . 



 L 

GRAPHITE PRODUCT NO-JL. 

Characterization 
, medium grained; good electrical conductivity; high reproducibility; laige 
for molds, jig« and fixture« 

TYK: molded, 
sizes; used 

MFG: calcined petroleum coke and coal tar pitch; graphitiaed over 2500C; Aches on 
electric furnace; over 20T batch eise 

ANALYTICAL 
Av* value 

Ash 
0.40% 

Fe 
0.10% 

Ca 
0.06% 
S39 

s 
0.06% 
<I9 

Si 
0.04% 

<;?9 

Al 
0.02% 
<30 

V  
0.01% 

— 

ptopmies: Test Specimen Grain 

Y. Mod. (I0«p$l) 
T. Str. (10>p$i) 
C. Str. (10»p$J) 
Flex. Str. (10>psi) 
Owwity (g/cc) 
c. Exp. vo*rc> 
Therrn. Oono. 
(cal-cm/sec cm^K) 
S. Ret. (HHohni cm) 
Permeability (D'Arcy) 

or 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 
(8) 

,.• 

■ 

hi .c 

1.2 
1.3 
5.2 
2.2 
1.75 
2.6 

0.09 
9 
0.36 

10 
10 
10 
10 
2 
5 

10 
10 
5 

Agelnst Grain 

Av.VriiM 

1.0 
1.0 
5.2 
1.7 

2.4 

0.1 
10 

■(%) 

Typtea! H.T. Prop. 

1300F 

10 
10 
10 
10 i 

. 

10 

■ 

.   .   . 

( 

■  ii 

Supplier's Availability 

ITä;-5 ******* 8ÜPPUER 

Great LAKCS Carbon  MHI^M 
■ 

cyl 16-56" 

PRICE RATE or CAP. DEL 

<$l/lb        3M-30M T/yr     1 mo 

(1)  Sonic 
(2)   Gage dimension 
(3) ASTM-C-39-56T 
(4)  ASTM-C-78-59 
(5)   ASTM-C-134-41 
(6)   Expansion 0-75*0 
(7)   Thermal diffusivity 
(8)  Volt/amps 

■ 

99 
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GRAPHITE  PRODUCT NO-JZi- 
..-. 

Characterization 
TYFC:  molded,  medii m g\ained; good electrical conductivity; high rcproducihility; used 
for molds, jigs and fixtures, heat exchangers, sintering boats,  crucibles, and 

MFG:  calcined i»etroleum coke and coal tar pitch; graphitized over 25000; Acheson 
electric furnace; over 20T batch sise 

— 
ANALYTICAL 
Av. value 
flifci iiaihJti 

Ash 
0.40% 
<50 

Fe Ca S Si Al 
0.10%     0.06%     0.06%    0.04%     0.02% 

jeJUL ^Ifl. 
PkOPCRTIES: Test Specimen With Grsin 

SiH — .üfl- ^afl. 

V 
0.01% 

«KM»«  - 

'(%) 

Agslnst Grain 

8«.dw.(%) 

Typkal KT. Prop. 

Y. Mod. (ICpsi) 
T. Sir. (10>pti) 
C. Sir. (10>p$l) 
Flex. Str. (ICpsI) 
OsraHyCg/oe) 
0. Exp. (10«/-C) 
Triei'iu. Cond. 
(cal-cm/sec cn^'K) 
S. Re». (UHohm cm) 
Permeability (D'Arcy) 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 
(«) 

1.5 
1.8 
6.0 
3.1 
1.83 
2.8 

0.16 
8 
0.009 

10 
10 
10 
10 
2 
5 

10 
10 

5 

1.5 
1.5 
5.8 
2.4 

2.7 

0.18 
7 
0.005 

10 
10 
10 
10 

10 
10 
5 

■ 

  
SUPPUER GRADES 

^-—H^ 

Suppliafs Availability 

Great Lakes Carbon  MHLM-85 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-46T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75*C 
(7) Thermal diffusivity 
(8) Volt/amps 

SIZES A SHAPES 

cyl 16-56" 

PRICE RATE or CAP. DEL 

<$1/lb        3 M-30M T/yr    2 mo 

■ 

• 
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FIGURE 16  HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NO. 78 

(Fumiahed by Great Lake« Carbon) 
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FIGURE 17  HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NO. 78 
(FumUhed by Great I^e. Carbon) 
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i 
GRAPHITE PRODUCT NO-IL 

Characterization 

. 

yy^E: molded, medium grained; long «*perience; large «is««; high production; u«9d 
for inolds.  jig« and fixtures,  susceptor in induction heating furnace«, acd crucibles 

MFG: calcined petroleum coke and coal tar pitch; graph!Haed over 2500C; Acheson 
electric furnace; impregnated in secondary processing; machined; over 20T batch 

JUI8 . ;  

I 

ANALYTICAL 
Av. value 

Ash 
1.0% ■ 

nomriK: Test Typtail H .T. 

4MU(%) U%} 

Y. Mod. (10«psi) 
■ 

■ 

T. Str. (10»p$i) (1) 1.1 23 1.1 24 
C. Sir. (10*pa0 (2) 5.1 24 5.1 25 
Flex. Str. (10»p$i) (3) 2.2 15 2.4 J9 

■ 

Dsnsity (g/cc) (4) 1.78 1 
C. Exp. (10«/*C) (5) 2.4 9 2.4 7 
Therm. Cond. 
(cal<m/soc cm»*K) 0.27 0.26 

■ ■ 

S. Res. (KHohm cm) (6) 11.3 8 11.8 10 

SUPPLIER 

Union Carbide 

Supplier's Availability 
SIZES 4 SHAPES RATE or CAP. 

ATI- cyl 30-50" <$l/n> 
hlk 20x47" cros# sec. 

over 30 M T/yr I 

(1)   ASTM-C-190-49 
(2) ASTM-C-109-54T 
(3) ASTM-C-78-49 
(4)  Wt/volume 
(5) bar 5/16" x 5/8" x 6" 
(6) Volt/amp« d» 

■> 

103 



1 , 

- • 

, GRAPHITE PRODUCT NO. 

. 

TYHh molded, medwun grained; long experience; need for mold«. Jigs and füctares. 
•late ring boats ■ 

pjr..} o 

  

MFG: calcined petroleum coke; graphitised over 2500C; Acheeon electric 
machined; 1-ZOT batch aiae 

my- ■;' 

ANALYTICAL' 
A v. va lu e 

■ 

Ash 
0.1% 

mm   

■ 

Y. Mod. (IO^JSO 

T. Sir. (UPptf) 
a Sir. (10>p»i) 
Re». Sir. (lOW 
Dwwrty (g/cc) 
C Exp. ilO*rQ 
Theiin. Oond. 
(cal-cm/sec cn^'K) 
S. Res. (lO^ohm cm) 

Test 

(1) 
(2) 

(3) 
(4) 
(5) 

(6) 

WWiGn* 

0.69 

Typical H.T. l^op. 

.628 
■ 

1.3 
1.36 
2.1 

. 

- 

0.23 
13.5 

m i 
• 

■ 

»» 

,  ., 

WTZT'—; 5UPPUER GRADES 

Union CaAide •»VCDG 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-78-49 
(4) Wt/volume 
(5) bar 5/16" x 5/8" x 6" 
(6) Volt/amp. 

■ 

•r'i AvallabllJty 
■ 

lUTEorW: DEL" SIZES4SHAPES 

1 *^lt 12" x 12" I l/4tt    < $10/lb        < 10 TAfr 1 mo 
to lw tUc * * 

^ 
{$ 

10% 



GRAPHITE PRODUCT NO.-H 

Characterization 
I I mi ■■ 

sintering boat« 
;•; «Md for molds, jig« and fiztares. 

VFG;   calcined petroleiur. coke; graphitixed orer 2500C; Acfaeson electric furnace; 
ichlned; 1-20T batch size 

——— 
Ar>^., YTtCALr- 
AT.  ralue 

Ash 
0.1% l 

Y. Mod. (10»p«0 
T. Str. (10*10 
C. Str. (10»p$l) 
HSK. Str. (lO^si) 
Osnsity (i/cc) 
a Exp. aovQ 

(cil cm/wm. art^lQ 2.0 
15.2 

Tl.lll   .1    U  ▼       i^HM. lypicBi n»i, riu|A. 

Supplier's  Availability 

Union Carbide              CDG 
1 

pit 15 
to2"i 

(1) Sonic 
(2) cyl 1/4** dia 
(3) ASrM-C-73-49 
(4) Wt/volumc 
(5) bar 5/16" x 5/8" x 6" 
(6) Volt/amp« 

i 

( 

A SHAPES PRKX RATE or CAP. DEL 

pit 15" x 18" x 1/4" < $10/Ib        <10 T/yr 1 mo 

■ 

«0 
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M^--*£BHH1 Jt—u- L " _—— i 

. 
GRAPHITE PRO "■■• 

■ •a»»^.-. .-■ Characte 
■•—• —— 

fyWEr   molded, medium grained; high reprodncibility; high density; low porc-ity; Urge 
sieep; used for rocket nozzle inserts 

—-•■•■■ \ 

■ i     n 

HFG:  calcined petroleum coke and coal tar pitch; graphitixed over 2500C; Acheson 
electric famace; impregnated in secondary processing; over 20T batch sise 

Av. value 
•   ■ 

Ash 
0.34% 

HtOKRIKS: 
urn? 

Tut Spdcuntn 
or 

Y. Mod. (10«psi) 
T. Str. (10»p$0 
C. Str. (10«ps0 
fkoL Sir. (10>psQ 
Density Cg/cc) 
C. Exp. (KhV'C) 

(cal-cm/ssc cm*'K/ 
S. Res. (KHohni cm) 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(8) 

1.4 
1.7 
8.2 
2.3 
1.87 
2.0 

.36 
10.0 

With Grain 

8 

Tjrpic«!H.T. 

10 
14 
9 
2 
9 

5 
7 

1.3 
1.6 
8.2 
2.3 

2.3 

.34 
11.0 

7 
8 

13 
9 

5 
8 

■;♦• 

'■ 

i 

_ 
A     'I ' 

Union Carbide CFW 

(1) Sonic 
(2) cyl 1/4** dia 
(3) ASTM-C-78-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" x 5/8" x 6" 
(7) 1/2.1" dia x 6" lg 
(8) Volt/amps 

SIZES & SHAPES 
  ii 

RATE or CAP. 

cyl 30.103" $I-10/lb       100-3M  3M-30M   6 mo 
T/yr       T/yr 

. 

■ 

I 

■ 

m 
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r-    i. i     m     '.» 

Thermal Expansion v«.   Temp- 
erature,  CFW Graphite, 
40" a a x 15" L D. x 20" 

■ 

.1 

With-Grain Yoong'. Modnlaa w. 
Temperature,   CFW Graphit«, 
40" O. D. z IS« L 0L x 2f" 

■ 

•  >• 

Acro«»-Graüi Tooa^a Modal»« 
ear peratnrc.  CFW Gt 

40" a D.  x 15" L D. KlO" 
Temperatere. CFW GrspUfee. 40"O.D.x 
is" L D. « ar« 

FIGURE It  HK» TEUPERATURE PROPERTIES FOR 
(Famished iff Unioo Ca Hnd«) 
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ft 

4.0 

• 

A-* i ■ 

- 
• 

CBOHHXAD RATS. •.tatMCH 'MDfC IS 

Aero««-Grain Ultimate Tjaaile Strength v». 
irmperautre,  CFW Graphite, 40" O. D. x 
15" LD. xZO" 

With-Grain Apparent Ultimate 
Shear Strength v».  Temperature, 
CFW Graphite. 40" O. D. x 15" 1. D. 
x20" 

m       4i afc mm •Sm mm ov* 

Acroaa-Grain Ultimate Compreeeive With-Grain Ultimate Compreaeive 
Strength ▼«.  Temperature. CFW Strength ▼«.   Temperature, CFW Graphitt, 
Graphite, 40" O. a x IS" I. D, x 20" 40" O. D. x 15" I. D.  x 20" 

FIGURE 19 HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NO. 82 
w JMH - ■-'»•*4 

(Furnished by Union Carbide) 

m 
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GRAPHITE PRODUCT HO~*L fmm '■■      n*mni&a0f*0 

i 

■ Characterization 
TYK:  molded,  m  lium grained; high strength; high reproducibility; high dtnuitj; 
iaw porosity; large sizes; used for rocket nozzle inserts 

MFG:  calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson 
electric furnace; impregnated in secondary processing; 1-20T batch sise 

STI 

ANALYTICAL 
Av. value 

nOHRTIES: 

Y. Mod. (IPpeO 
T. »J. (lO^sQ 
C. Str. (10»psi) 
Flex. Str. (10»p$i) 
Density (g/cc) 
C. Exp. (10VC) 
Thsrai. Cood. 
(csl-cm/sec cm2*K) 
S. Ret. (l(>4ohm cm) 

SUPPUER 

Union Carbide 

Ash 
0.25% 

I 
Test Specimen With Grain Against Grsln Typtesl H.T. Prop. 

or c 
As.«*» Sfcld«.(%) feVSIs»    mLtm.{%) laOOF        4000F 

(1) 1.9 l.S         3 
(2) 3.0 2.5         10 

<3) 10 14 12            6 
<4) 4.0 9 3.4          8 . 

(5) 1.91 
(6) 1-9 2.64 

■ . 
(7) 0.32 0.25 
(8) 12.7 16.1 r * 3 

GRADES 

CFZ 

Supplier's Availability 

i 

4    ' 
SIZES 4 SHAPES PRICE RATE or CAP. 

cylupto30" $l-10/lb      100-3 MT/yr      3 

(1) Sonic 
(2) cyl 1/4" dia 
(3) ASTM-C-109-54T 
(4]  ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" X 5/8" X 6" 
(7) cyil/2.1"dla«6"li 

(8) Volt/amps 

t 

SKT 

10t 

. 
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TSMPnATUUC, *c 

Ac rots-Grain Ultiinato Tensil« Strength v« 
Temperature,  CFZ Graphite,  14" die. x 
13-1/2" 

TBMrsMTgas. x 

Young1» Modulus v».  Temperature, 
CFZ Graphite,  14" dia. x 13-1/2" 

I 

ÜAO v AIM 30»« | 

"tfi TMS IMO ÄT —ä Mir 

With-Graia Ultimate TenaUe Strength ▼•. 
Temperatur«, CFZ Grefiiite,  14" dia. x 
13-1/2" 

Thermal Expaneion y§. Temper- 
ature, CFZ GiapMte, 14" dia. a 
13-1/2" 

FIGURE 20   HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PROD JCT NO. 23 
(Furniehed by Union Cerbide) 
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With-Grain Ultimate Compressive 
Strength va.  Temperature,  CFZ 
Graphite,   14" dia. x 13-1/2" 

fO 

Mt 

J4.« 

• 

•   M.« 

<wa 

nHa*Tc*«wi 

■ 

■ 

Acroat-Grain Ultimate Compreaaive 
Strength va.   Temperature,  CFZ 
Graphite,  14" dia. x 13-1/2" 

FIGURE 21   HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT MO. 83 
(Furnished by Union Carbide) 
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RAPHITE  PRODUCT  NO-Sl 

Characterization 

^.«i f 

ry^C: molded, medium grained; high strength; high reproducibility; high density; long 
experience; large sises; used for mold stock, rocket nosxle inserts, and crucibles 

HFG: calcined petroleum coke and coal tar pitch; graphitised over 2500C; Acheson 
electric furnace; impregnated in secondary processing; 1-20T batch else 

ANALYTICAl: 
Av.  value 

Ash 
0.30% 

nOHRTIES: 
or 

Msthod 

WWi Grain 

*r.VMu.      OttLdM^) 

Afsii Mt On 

ow. 

Y. Mod. (IO^äJ) (1) 1.7 1.3 9 
T. Str. (10>ps0 (2) 3.0 IS 2.1 8 
C. Str. (10>p«0 (3) 8.4 13 8.1 15 
Hm. Sir. (Kfipti) (4) 3.7 "                  n 3.0 10 
Dsnsity (g/cc) (5) 1.84 . 
C. Exp. (10*/-C) (6) 1.8 2.7 3 
Thsrm. Oond. 
(csHan/ssc cm»*K) (7) 0.26 0.21 
1 Re». (ICHohm cm) (8) 12.2 3 15.7 6 

Typicol H.T. Prop. 

<iw(%) 

Suppllar's Availability 

Union Carbide RVA 

SIZES a 

cyl30M $l-10/lb 

RATE or CAP. 

100-3 M  3M-30M 
T/yr       T/yr 

1 mo 

(1) Sonic 
(2) cyl 1/4" dia 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" x S/e-xS" 
(7) 1/2-1" dia x 6" lg 
(8) Volt/amps •>N»tv «: 

■ 

• 

CM    I ■"" ■'      . ■ 
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I 

Therm*! expansion v».   Temp 
•ratar«, RVA Graphlta, 
SS" dU. x 42" 

-* ■ 

Young'« Modulus ▼«.   Temperature, 
RVA Graphite.  SS" dia.  X 42" 

|  

4 
With-Grain Ultimate TeneUe 
Strength vj.   Temperature, 
RVA Gwiphita, 51" dia. m. 41" 

FIGURE It  WOH TEMPKRATURI PROPWITLCS FOR GRAPHITE PRODUCT HO. M 
'FanialMd tof U^on Carbide) 

Ac roes-Grata Ultinata Teaaila Strength 
▼e.   Tempcrautre.  MVA Graphita, 
31" dia. s 42" 

US 



With-Grain Ultim*tc Compressive 
Strength v«.   Temperature,   RVA 
Graphite,  33n dia.  x 42" 

1 

Across-Grain Ultimate Compressive 
vStrength v«.   Temperature,   RVA 
Graphite,   SS'* dia.  x 42 ' 

With-Graln Apparent Ultimate Shear Strenprth    Acroaa-Grain Apparent Ultimate 
▼«.   Temperature,  RVA Gaaphitc, Shear Strength ▼•.  Temperature, 
33" dia. s 42" RVA Graphite.  33" dia. x 42" 

FIGURE 23  KK3H TEMPERATURE PROPERTIES FOR GRAPHITS PRODUCT NO.  84 
l^ttnl-had by Umon Carbide) 

i 
t» I 



GRAPHITE  PRODUCT NO-*! 

_______ Characterization 
TtK: molded,  med'um grained; high reproducibility; rec 
fcr silicon carbide co&tiug»; nearly iaotropic high CTE 

as a substrate 

Mgfc calcined petroleum coBce and coal tar pitch; graphiUsed over 2500C; Acheaon 
electric furnace; impregnated in secondary processing: machined ■<. 

\ * 

ANALYTICAL' 
Av. value 

Ash 
.l-.5% 

Fe 
.05-. 2% \\ 

PROHRTieS: 

Y. Mod. (10»p$i) 
T. Str. (10>pa0 
C. Sir. (10>pt0 
Ftaa. Str. (lO^aQ 
üfnsity (g/cc) 
C. Cap. (lOVD 
TiNMiii. Oood. 

(cal-cm/»ac cn^'K) 
s. RaikOlO^aaai cm) 

(7) 0.27 
13.0 

Against Grain Typical H.T. Prop. 

1.4 
l.S 
11 
2.0 

4.45 

0.24 

■ 

!*.♦ I    t 

Supplier's Availability 
SUPPLIER 

Union Carbide 

SIZES »SHAPES 

RVC 

(1) Sonic 
(2) cyl 1/4" dfe 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/rolume 
(6) bar 5/16" xS/««'» 6" 
(7) cyl i/Z-l" diax 6" lg 
(8) Volt/amp« 

so» 

RATE ar CAP. 

cyl 17" dia x 14" lg   $l-10/lb     10-100 T/yr      3 mo 

&- ^. 
- 

• -.1 MNTt 
- ~'   * 

■..'. 

115 

IBBHBI 



. • mm*** 

■srt' 

■, 

y f>*: 

. - I a.« 

1 
-     B 

HHf 

r 
Thermal Expansion ▼•-   Temp- 
erature,  RVC Graphite, 
18" dia. t 17n 

i ■. .•• 

«m «A» m 

Young's Modulus vs.   Temperature, 
RVC Graphite.  18" dia. x 17", 
Block No.   163 

»ATS. «.«Ml 

With-Grain Ultimat« TsnaU« Strength Acroas-Grain mtimaC« Tansile Strength m, 
TI.  Temperature,   RVC Graphite. Temperatur«,   RVC Graphite,  Block No.   141, 
Block No.  14S.   10" dia.  x l?" 18"d*U. x 17" w 

FIGUR* 24   HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NO.  85 
(Furuiehed hf Unioti Carbide) 
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With-Gr»in Ultimate Compre««ive 
Strength ▼•.   Temperature,   RVC 
Graphite,  Block No.   163, 
18" dU. x 17" 

Ac 

• 

-Grain TUHlIlt» Compre««rre 
▼a.   Temperature.  RVC 
.  Block No.   163, It« dia. x 17" 

' 

■ 

O  «M 

. 
• Ijm« 

I 
5 

I" 

•• 

'5 

I 

With-Grmin 

r 
■ 

i 
Curraa,   kVC Gmpbita. Block No.   163. 
II** dia, x IT % " 

nCURE 25   HIGH TKMPKBATUIIK PROPEkTÄKS ft» GRAPHITE PRODUCT MO. 85 
(Furaiab«4 by Uaioe Carb&d«) 
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_____ _  .  1—■ •*" -'■* 

Extruded Graphite Producta (Nos. 86 through 1701 ■ 

In the extruded class,  85 graphite products are shown, and it is 
one of the most popular available.    The term "extruded" refers to the 
forming method, wherein coke and binder are extruded in the green form 
before baking.    Extrusion methods are becoming more and more exten- 
sive because of favorable economics and the ability to produce large sizes. 

As in the case of the molded class, the extrusion process imparts 
unique characterization to graphite products.    During extrusion the indi- 
vidual coke particles tend to take a preferred orientation with the direction 
of extrusion, and the final graphite product retains the same pattern of 
grain orientation and grain sise.    As can be expected, extruded stock 
exhibits a higher degree of ani sot ropy than molded stock.    For «his reason, 
some mechanical properties are higher with the grain, and specific resis- 
tance and thermal expansion are higher across- the grain than molded 
graphite products.   In general, however, the density and mechanical pro- 
perties are not as high for extruded stock as for molded stock unless they 
are impregnated in secondary processing. 

Grain sise also has a profound effect on the properties of extruded 
graphite and, like the molded class, the extruded class is subclassed* in 
accordance with maximum particle sise.    For the extruded class, the fine- 
grain stock has higher density.  Young*s modulus, and flexural strength and 
a lower specific resistance than the coarse-grain stock as measured along 
the direction of extrusion or with the grain. 

The extruded class of graphites has been most popular for use as 
large electrodes in electric furnaces as well as small electrodes or anodes 
in electrolytic cells.   As for molded graphites, there is a great deal of 
experience and familiarity, which will undoubtedly prove important for new 
applications. 

«Fine grain - 0. 015" max (Nos. 04 - 109) 
Medium grain - 0. 015" to 0. 12" max (Nos.  110-160) 
Coarse grain - 0. U* max (Nos.  161-168) 
Very coarse grain - > 0,50" (Nos.  169-170) 

Uf 



GRAPHITE   PRODUCT   NO_M_ 

Characterization 

TffC: «rtmded, fine fr&iaed; max grain sise 0.008" 

HFG: calcined petroleum coke and cp«J tar pitch; graphitised over 2500C; maduam^ 

ANALYTICAL- Aah 
AT, vmlae 0.2% 

■ ■* ^ '^«»■"* - - 

T^M ^^^^^MB With ^^tai M^n^ CfMn ■¥•■—^ij--i u T 

li^tmrt itek       -— *— -■        —- -    --  
Typical 

Y.Mltf.O0^i 1.2 
1, Sir. (110>^> 2.4 1.7 
a«r.<10^Q 5.0 5.0 

(1/oc) 1.55 
Cfip-CIOVQ 

■ 

S. NH. (lO^hn cmj U IT 

Suppliors AvatobNity 

«JPfUER «MOES                 SKESIiSHAPES PRICE              MOE or CMP.          DO. 

Graphite Pr^hKt GS               cyl5/i-l-l/4w <$i/U» 
Ditrisioa, (up 10 48" lg) •J                           «ti 

Carborundum Co. 

» 
**• 

9 

- 



GRAPHITE  PRODUCT  NO—SI 

Characterization 
TT^C; extruded, fine grained; max grain . 008"; high parity 

HFQ: calcined petroleum coke and coal tar pitch; jraphitized over 2500C; machining 
amf grinding 

Av.  value 
Aah 

.06% 

HOKHTliS: Test Specimen 
or 

Witt) Grain Against Grain Typtcai H.T. Prop. 

Typical 
Metnoo AV.VMM •**».(%) /w. vahM    aw. **.(%) 1300F      4ooor 

Y. Mod (ICHwO 
T. Sir, (lO^cO 
C. Sir. (10»p»0 
FtaR. Str. (10»p*) 
Diratty (g/oc) 
C. Exp. (lO^Z-C) 
Therni. Cond. 

1.1 
1.6 
4.7 

1.55 

0.8 
1.1 
4.7 

(cal-cm/iec cin»*K) 
S. Re». (KHohm cm) 11.4 16.0 

Suppllar'a Availability 
8UPPUER 

Graphite Products 
Division, 
Carborundum Co. 

GSP 

SIZES 4 SHAPES 

cyl3/8-5" 

PRICE 

<$l/lb 

RATE O' CAP. DEL 
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GRAPHITE   PRODUCT  NO-ll 

Characterization 
TYFC: extruded, fine grained; good electrical conductor; max grain size 0. 008"; good 
thermal conductor; high reproducibility; chemical resistant 

MFG: calcined petroleum coke,  coal tar pitch; graphitiaed over 2500C; electric 
resistance furnace; machined and ground; 100-2000 lb batch sire 

ANALYTICAL 
Ay» value 

Ash 
0.2% max 

nomms: rest Specimen 
mm 

With Grain AgslnstGrsin Typical H.T. Prop 

Typical 
MSCnOO AW.VSIM 9W-aw(%) /WVrtu.      9id.<tov.(%) 

Y. Mod. (IPpsi) 1.2 .8 
T. Sir. (ICpsI) 2.1 1.5 
C. Str. (KPpsi) 6.5 6.5 
Flex. Str. (10*ps0 
Density (g/cc) 1.68 
C. Exp. (lO^/'O 
TiMnn. Cond. 
(csl-cm/sec cm»*K) 
S. Res. (KHohm cm) U.4 16.0 

Suppliar's Availability 
SUPPLIER ORAKS 

Graphite Products      GSX 
Division, 
Carborundum Co. 

SIZES & SHAPES PRICE 

cyl 3/8-2" <$l/lb 
pipe 1-1/4 - 5-1/4" 

(density 1.65) 

RATE or CAP. DEL. 
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GRAPHITE  PRODUCT   N0_i9- 

Characterization 

TYPE: extruded,  fine grained; good electrical conductor; good thermal conductor; high 
reproducibility; chemical resistant; high purity; good nuclear properties 

HPG: calcined petroleum coke,  coal tar pitch; graphitired over 2500C; electric 
resistar.ee furnace; machined and ground; 100-2000 lb batch size 

ANALYTICAL 
Av. value 

Ash 
. 06-» 08% depending on size 

HOPHTIR: 

Typical 
Y. Mod. (IQipsO 
T. Str. (10>psi) 
C. 9tr. (10>p»0 
Flex. Str. (10»psJ) 
Dsnslty (g/cc) 
C. Exp. (10«/*C) 
Thann. Oond. 
(al<m/aac cm^K) 
S. Ras. (lO^ohm cm) 

Test ^paciman With Grain Against Grain Typical H.T. Pmp 

iw.vwiM* aM.aw.(%) AcVWss     SW.S~(%) UOOF       MMT 

0.9-1.3 0.7-0.9 
2.1,1.6 1.5.1.1 
4.5.7.5 4.5.7.5 

1.65.1.68 

11.4.11.4 16.16 

Supplier's  Availability 

SUPPER GRADES 

Graphite Products GSXP 
Division. 
Carborundum Co. GSXP 

SIZES A8HAPE8 

pipe 1   1/4 - 5-1/4"  $1-10/Ib 

4 3/8     30" <$l/lb 

RATE or CAP. DEL. 

♦First number refers to first product 
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GRAPHITE  PRODUCT  NO-il 

Characterization 
TYFC: extruded, fine grained; high strength; high density; low porosity; chemical 
resistant; good thermal conductor; high reproducibility 

HFG: calcined petroleum coke, coal tar pitch; gaseous hydrocarbon,  resin; 
graphitiscd under 250OC; electric resistance furnace; impregnated; machined and 

ANALYTICAL 
Ar, value 

Ash 
0.6-1. 0% depending on sise 

norewes: TostSpodnsn           WKh Grain 
or 

Method         ^v.vaüM    m. <**.(%) 

1.6 
3.6 

12.5 

1.91 

11.4 

AfsJnstQrsin 

1.1 
2.5 

12.5 

1.91 

16 

Typical H.T. nop. 

Typical 
Y. Mod. (I0«ps0 
T. Sir. (IPpsI) 
C. Str. (lO^sO 
FISK. Str. (UPpsi) 
Osrwty (g/cc) 
C. Exp. (lOVO 
Thorm. Oond. 
(colon/Me em**K) 
S. Ret. (KHohm cm) 

uooF    40Qor 

Supplior'f Availability 
tUPPUER 

Graphite 
Products Division, 
Carborundum Co. 

GRADeS SIZES 4 SHAPES PRICE 

GrafA-I-Tlt/,,A,,   cyl 3/8 - 30"        $l-10/lb 
pipe 7/8 - 5-1/4" 

RATE or CAP. DEL 

* Registered trademark 
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GRAPHITE PRODUCT NO-iL 

Characterization 
TYPi: extruded, fine grained; high strength; high density; low porosity; chemical 
resistant: good thermal conductor; high reproducibility; high purity; good nuclear 
pfopcfUca; good clcctricai cgaftictgr 

HFG: calcined petroleum coke,  coal tar pitch, gaseous hydrocarbon,   resin; 
graphiticed over 2500C; electric resistance furnace; impregnated; machined and 
f i.n..m<» inn.yonn ih K^h ■<«. 

ANALYTICAL Ash 
Av. value 0. 06-0. 08% depending on sise 

nomm: Test Specimsn 
or 

MtttMirt 

WHh Grain 

*.¥**    iM.isM%) 

Against Grain 

A». VMM     m. **.(%) 

Typical H.T. Prop. 

Typical 
Y. Mod. (I0*p*l) 

1300F        4O00f 

1.4 1.0 
T. Sir. (10»psJ) 2-3.6 1.4-2.2 
C. Sir. (10«p^) 7.5-12 7.5-12 
FWx. Sir. (10*pd) 
Otmity (g/oc) 1.89 1.89 
C. Exp. (10VO 
Therm. Good, 
(cal-cm/iec cm«-K) 
8. RM. (104ohfn cm) 9.0 12.5 

Supplier» Availability 
SUPPUER 

Graphite Graph-I-TU» "G" 
Products Division, 
Carborundum Co. 

SIZES A SHAPES PRICE RATE or CAP. DEL 

cyl 3/8 - 30" $l-10/lb 
pipe 7/8 - 5-l/4•, 

* Registered trademark 
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GRAPHITE   PRODUCT   NO—ü 

Characterization 
TYPE: extruded, fine grained; high strength; low coeif, >  therm. exp.; good electrical 
and thermal conductivity; high density; used fo r roc ket nozzle inserts, sintering boats. 
and crucibles 

MfG.  graphitized over 2500C; Acheson electric furnace; 1-20T batch size 

ANALYTICAL- 

nonHTlK:                  Test SfMcimm With Grain 

Av. VSIMS    üd. tfw.(%) 

Against G.»ln 

Av.VaiMS     SW.d»y.(%) 

Typical M.T. Prop, 
or 

Msthod UOOF       40Q0F 
Y. Mod. (10^)»i)                         (1) 2.0 10 1.3 10 
T. 8tr. (10*f»0                        (2) 2.6 10 2.1 10 
C. Str. (10»p»J)                          (3) 7.9 10 7.9 10 
Flex. Str. (10*p»i)                     (4) 4,1 :o 3.2 K 
DMsMy (c/cc)                        (5> 1.88 2 
C. Exp. (lOVO                     (6) 2.0 5 3.3 5 
Therm. Cood. 
(cal-cm/sec cn^'K)                  (V) 0.48 10 0.40 10 
S. Rst (KHohm em)               (8) 9 10 e 10 
PermeabUity (D'Arcy) 0,04 10 0.03 10 

Supplier's  Availability 

SUPPUER GRADES 

Great Lake« Carbon   H249 

SIZES & SHAPES 

cyl 3-24" 

PRICE RATE or CAP. 

$l-10/lb        100-3MT/yr     6 mo 

(1) Sonic 
(2) Cisg« dimension 
(3) A8Tl*-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75*0 
(7) Thermal diffusivity 
(8) Volt/amps 

■ 
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GRAPHITE  PÄOOUCT  NO_2i 

Characterization 
TYK: extruded, fine grained; low friction; abrasion resistant; long experience; used 
for mold stocky sintering boats, and crucibles 

A#fG. artificial graphite; processed below 2500C; machined; 130-2000 lb batch size 

ANALYTICAL: 

MOKKries: Test Specimen With Grain Against Grain Typical H.T. Prop. 
lilitl II J iwemoo Av.VsliM lld.<w.(%) Av.vsiMs    aM.esv.(%} ISOOF        4000f 

Y. Mod. (10*psi) 
T. Str. (IPpd) 
a tlr. (IPfnO 
FtaK. Sir. (KPpsi) (1/ 3.6 
Dwisity (g/cc) (2) 1.54 
C. Exp. (lOVO (3) 2.9 5.0 
Thenn. Cond. 
(cal-cni/sac cm»*K) 
8. Re» (KHohm cm) <4) 20.3 
Scleroscope Hardness 40 

Supplier s  Availability 

SUPPUER GRADES SIZES 4 SHAPES PfdCE RATE or CAP. DEL. 

Speer Carbon 0-15 cyl <5M d<a <$l/lb 10-100 T/yr 0-2 mo 

(1) 4 Point loading 
(2) Wt/volume 
(3) Expansion 0-600#C 
(4> Volt/amps 

.^W" 

.^'T 

' 
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GRAPHITE  PRODUCT  HO-±L 

 Character i zatic.i 
TYPE: extruded, fine grained; high strength; Mgh reproducibility; long experieace; higb 
nardnea«; ised for bearings and brushes 

MfG: artificial graphite and coal tar pitrh; processed below 2500C;   machined; 
100-2000 lb batch sise 

ANALYTICAL- 
Av. value 

Ash 
0.?/% 

PROFeweS: Test Specimen 
or 

Method 

Y. Mod. {I0*psi) 
T. Str. (10W 
C. Str. (10«p*i) 
Flex. Str. (10>p$i) 
Density (t/oc) 
C. Exp. a^rc) 
Thenn. Good. 
(cal-cm/«ec cm^K) 
S. Res. (KHohm on) 
Scleroscope Hardness 

(1) 
(2) 
(3) 
(4) 
(5) 

(6) 

With Grain 

Av. WIM     M. dw.(%) 

2.4 
11. 0 
5.0 
1.77 
2.9 

20.3 
70 

Against Grain 

Av. WaüM     Md. Cm.(%) 

12.0 
4.7 

Typical H.T. Prop. 

1300F 

Supplier's  Availability 

•UPPUER 

Speer Carbon 

GRADES 

250 

SI.ES 4 SHAPES 

cyll-S" dU <$l/lb 
blk 3-1/2" x 1-1/2" 

RATE or CAP. 

10-100 T/yr        0-2 mo 

(1) ASTM-C-190-59 
(2) ASTM-D-695 
(3) 4 Point loading 
(4) Wt/volume 
(5) Expansion 0-600*C 
(6) Volt/amps 



GRAPHITE   PRODUCT  NO^SS. 

Characterization 

> . 

TYPE: extruded, fine grained; chemical resistant; long experience; high production; 
recommended for fluxing tubes 

HFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; 1-20T 
Ech sice 

^— —■^— —^^—————— ^—^» 

ANALYTICAL Ash 
Av. value 0.1% 

PROnWES: Test Specimen With Grain 
or 

Method Av. Value      Std. dcv.(%) 

Y. Mod. (10^)si) 
T. Str. (10»ptl) 
C. Str. (10*pt 
Flex. Str. (IQSpsO lil 4.0 
Density (g/cc) (2) 1.63 
C. Exp. (lOVC) 
Therm. Cond. 
(c^cm/s» cm«#K) 
S. Ra«. (lO^otwn cm) (3) 7.4 

Against Grain Typical K.T. Prop. 

Av.VakM      Std.<J«v.(%) 1300F       4O00F 

\ 

; 

SUPPLIER 

Speer Carbon 

Supplier's Availability 
GRADES SIZES t SHAPES 

581 pipe 2-1/2" OD 
x 1/2" ID 

(1) 4 Point loading 
(2) Wt/volume 
(3) Volt/ampa 

130 

PRICE 

<$l/lb 

RATE or CAP. DEL. 

100-3 M T/yr     0-2 mo 

. 
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GRAPHITE  PRODUCT  N0_2i. 

Characterization 
TYK: extruded, fine grained; high strength; low coeff. therm, exp.; high purity; good 
nuclear properties; high temperature oxid. resist»; long experience; high production; 
used for molds, jigs, fixtures.  sinterin£ boats, heater elements and crucibles 

MFG: calcined petroleum coke and coal tar pitch; graphitised over 2500C; machined; 
TW-2000 lb batch size 

ANALYTICAL Ash Si Al Fe Ca Na 
Av. value   lOOppmmax  lOppm <10ppm    lOppm    <10ppm   <10ppm   <10ppm 

Mg 
Zppm 

FHOHRTIES: Test Specimen 
or 

Method 

With Grain 

Av-VMut*   8td.d«v.(%) 

Against Grain 

Av. VahM     ttd. d«.(%) 

Typical 

1300F 

H.T. Prop. 

4000F 

Y. Mod. (IPpsi) (1) 2.0,2.0 
T. Str. (lO^psl) (2) 2.3,2.4 1.6,  - 3.5 5.0 
C. Str. (KPpsi) (3) 9.0. 9.5 9.4,10.2 9.3 14.0 
Flex. Str. (lO'psi) (4) 4.3,4.8 3.7,4.4 5.8 8.8 
Density (g/cc) (5) 1.79, 1.8 
C. Exp. (10*/*C) (6) 1.8 2.9,3.2 
Therm. Cond. 
("al-cm/sec cm**K) (7) 0.06 
S  ^ts. (ICHohm cm) (8) ia9, 10.7 9.7 11.7 

Supplier's Availability 
SUPPLIER GRADES SI7FS k SHAPES PRICE RATE or CAP. DEL 

Speer Carbon 780GL crl2-l/2"-5" <$l/lb 10-100 T/yr 0-4 mo 

Speer Carbon 711GJL cyl 1-2-1/2" <$l/lb 10-100 T/yr 0-4 mo 

* First number refers to first product 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-C-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600 *C 
(7) Guatded hot plate 
(8) Volt/amps 

■« 
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GRAPHITE  PRODUCT N0_2I 

Characterization 

TYK: extruded, fine grataed; high »trength; low coeff. of therm, exp. ; high purity; 
good nuclear properties; high temperature oxidation resistant; long experience; used 
for furnace electrodes, molds jigs, fixtures, moderators for nucleai pila« 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 250CC; machined; 
TTOT batch size 

ANALYTICAL Ash Al Ca Fe Mg Ni        Si Ti V 
Av. ralue   SOppm max<10ppm <10ppm<10ppm<lppm <lppm <10ppm clppm <5ppm 

-<■ 

nopewES: 

Y. Mod. (IPpsi) 
T. Sir. (IPpsi) 
C. Str. (10»ps0 
Flex. Str. (IPpsi) 
Dsnslty (g/cc) 
C. Exp. (10VO 
Therm. Cond. 
(cakem/sse cm^K) 
S. ft*. (KHohm cm) 

Test Specimen 
or 

With Grain Against Grain 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 

Av. Vilu« 

1.8 
2.2 
7.3 
4.0 
1.69 
2.5 

7.4 

aM.dM.(%'       Aw.VaJu«      8td.<l^.(%) 

5.6 

Typical H.T. Prop. 

1S00F       4O00F 

4.3 

■ 

Supplier's Availability 

SUPPUER                    GRADES SIZES & SHAPES PRICE 

Speer Carbon             886RL, cyl 1/2-2-1/2° <$l/lb 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600'C 
(7) Volt/amps 

« • 

RATE or CAP. DEL 

10-100 T/y:*      0-4 mo 

• . 

■ 

i 

• 

- -■ ■ ' 

, 
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GRAPHITE  PRODUCT NO_28. 

Characterization 
TfK: extruded, fine grained; high strength; low coeff. of therm, exp.; long experience; 
high production; used for molds, jigs, fixtures, heater elements, crucibles, support 
material in fqrnsce brsaing fc heat treating, «n^ suscentor in induction haatiny ^irnar^ 

MfGt calcined petroleum coke and coal tar pitch; graphitized over 2500C; 1-20T 
batch size 

ANALWCAU 
Av. value 

Ash 
0.08% 

MOKRTIES: 

Y. Mod. (lO^si) 
T. Sir. (IQSpsi) 
C. Str. (10»p$i) 
Flex Sir. (ID'psi) 
Density (g/cc) 
C. Exp. (10VC) 
l.Term.. Cond. 
(cal-cm/«ec cm2*K) 
S. Res. (104ohm cm) 
Scleroscope Hardness 

Test Specimer 
or 

i            With Grain Agrinst Grain Typicsl H.T. Prop. 

iättiwi Atf.Vahi»*   ai±dw.(%) ßmt, vMVV        WL 0#V-V/%/ 1S00F       4000F 

(1) 1.8,2.0,2.0 
(2) 2.2,2.3,2.4 -. 1.6, - -,3.5,3.5   -,5.0,5.0 
(3) 7.3,9.0,9.5 5.6,9.4,10.2 -,9.3,9.3    -,140,140 
(4) 4.0,4.3,4.8 -,3.7,4.4 -,5.8,5.8    -,8.8,8.8 
(5) 1.69,1.79,1.80 
(6) 2.5,1.8,1.8 4.3,2.9,3.2 

(7) -,.0^.06 
(8) 7.4,10.9,10.7 -,9.7,9.7    -,11.7,11.7 

IS -.47,53 

Supplier's Availability 
SUPPUER                    GRADES SiZES ASHAPES PRICE RATE or CAP. DEL 

Speer Carbon                886S cyl 1/2-2-1/2" <$l/lb 100-3 M T/yr 0-2 mo 

Speer Carbon               580 cyl 2-1/2-5" <$l/lb 10-100 T/yr 0-2 mo 

Speer Carbon               580 cyl 1-2-1/2" <$l/lb 10-100 T/yr 0-2 mo 

* First number refers to first product 
, 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-C-695 
(4) 4 Point loading 
(5) Wi/volume 
(6) Expansion 0-600'C 
(7) Guarded hot plate 
(8) Volt/amps 
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GRAPHITE  PRODUCT  NO-^i. 

Characterization 

TYPE: extruded, fine grained; high strength; low coeff. of tlicrm.  exp.; nigh parity; long 
experience; used for mold«, jigs, fixtures, heater elements, crucibles, support 

MfG; calcined petroleum c<Jce and coal tar pitch; graphitiaed orer 2500C; 1-20T 
batch size 

ANALYTICAL' 
Av* value 

Ash 
.03% 

PROPERTIES:                      Test Spedmeo WithGnin 
Ul 

M.V^O.    tM.SM4%) 

Y. Mod. (IOHMO                      (1) 1.8 
T. Sir. (lO^ri)                         (2) 2.2 
C. Str. (10»psi)                         (3) 7.3 
Fkx. 9lr. (IOHMO                    (4) 4.0 
Density (g/cc)                          (5) 1.69 
C. Exp. (10VQ)                     (6) 2.5 
Thernn. Cond. 
(csl-cm/«ec em^K) 
S. Re«. (KHohm cm)               (7) 7.4 
Scleroscope Hardness 46 

AgsinstOmin 

/W.V«lu«     tM.(tov.(%) 

5.6 

Typical H.T. nop. 

4.3 

Supplier's Availability 

SUPPUFR 

Speer Carbon 

GRADES 

886W 

SIZES * SHAPES PRICE RATE or CAP. 

cyl 1/2-2-1/2" <$l/lb 10-100 T/yr        0-4 mc 

(1) Sonic 
(2) ASTM-C-19C-59 
(3) ASTM-D-190-59 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600'C 
(7) Volt/amps 



GRAPHITE  PRODUCT NO. tft 

Characterization 
ry^g: extruded, fine grained; high etrength; high pruity; good nuclear properties; high 
temperature oxidation reeietant; long experience; high production; need for electrolytic 
»nod««, iplüi ^t«  fcttMMii TfAr^igffTk tatftff. htMtrr tltmnntn  *w1 rmr^ln* 

MFG; calcined petroleum coke and coal tar {»itch; graphitised over 2500C; 1-20T 
hatch size 

ANALYTICAU Ash Al Ca Fe Mg        Ni SI Ti V 
Av. value   lOOppm max <10ppm <10pprn <10ppm <lppm<lppm  <10ppm  <lppm  <5ppin 

fÄO«rr«.- Tott Speciinon 
Of 

With QraN Afrtist Grain Typical H.T. Prop. 

» MeChod Aft VMM 9*. *»(%) aaVMM   ma.6*x%) laooF 4O00F 

Y. Mod. (IO^MO (1) 1.9 
T. Stf. (10>p»i) (2) 1.75 1.30 2.8 5.0 
C. Sir. (10»p»J) (3) 5.50 7.0 6.4 9.6 
Fte. Str. (I0»psi) (4) 3.2 2.07 4.5 6.5 
Otni.i   (g/cc) (5) 1.70 
C. Exp. (l<H/#0 (6) 1.8 3.7 
TiMitn. Cond. 
(cai-em/MC cm^'K) (7) 0.2 
8. Res. (ia ohm cm) (8) 6.1 6.6 10.2 

SuripU«r'$ Availability 
SUPPLIER                     GRADES SIZES & SHAPES 

Speer Carbon               890RL cyl 2-1/2-9" 

(1) Sonic 
(2) ASTM-C-190-59 
(3)  ASTM.D-695 
(4)  4 Point loading 
(5)   Wt/volume 
(6)  Expansion 0-600 «C 
(7) Guarded hot plate 
(8)   Volt/amps 

<$l/lb 

RATE or CAP. DEL 

10-100 T/yr       0-4 mo 

. 

( 

3 136 

' 

... 

T 
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GRAPHITE  PRODUCT  Nn  101 

Characterization 
TYK: extruded, fine grained; high strength; low coeff. of therm, exp.; good electric*! 
and thermal conductor; Long experience; high production; used for mold», jigs« fixtures, 
MdMt agaric toicrtii htajii cltaacBtit crurtttei. aad tintfirüif Mill  

»/fG; calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined; 
TTbT batch sise 

ANALYTICÄU 
Av,  value 

Ash 
0.03% 

nomcriB: Te»t Spscimst 
or 

Method 

i            With Grain 

feVahM    •td.d^.(%) 

Agslrwt Grsin 

AvValu«      8td.d«.(%) 

Typical H.T. Prop 

U00P       4000F 

V. Mod. (ICptf) 
T. Str. (10»psi) (1) 1.87 2.3        5.0 
C. Sir. (IPpti) (2) 1.75 1.30 6.4       9« 6 
Rex. Sir. (10»p«i) (3) 3.20 2.07 4.5        6.5 
Dsntity (g/cc) <4) 1.70 
C. Exp. (10VC) (5) 1.8 3.7 
Therm. Cond. 
(cal-cm/ssc em**K) (6) 0.20 
S. Res. (KHohfii cm) (7) 10.2 6.6      10.2 
Permeability (cm2 Vsec) 0.44« 0.S5 0.22- 0.66 

Suppliar's AvailabiHty 
SUPPUER 

Speer Carbon 

GRADES 

890S 

SIZES & SHAPES PRICE 

cyl 2-1/2-9" dia      <$l/lb 
blk < 40 sq in 

RATE or CAP. 

100-3M T/yr 

DEL 

0-2 mo 

(1) ASTM  C-190-59 
(2) ASTM-D-695 
(3) 4 Point loading 
(4) Wt/volume 
(5) Kspansion 0-600'C 
(6) Guarded hot plate 
(7) Volt/amps 

1?7 
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GRAPHITE  PRODUCT  NO_l*L 

Characterization 
TYPE: extruded, fine grained; high «trength; high parity; high temperature oxidation 
resistant; Long experience; high production; used for electrolytic anodes, molds, jigs, 
fixtures, siatering boat*, heater elements, crucud.ee 

HfG: calcihed petroleum coke and coal tar pitch; graphitized over 2500C; machined; 
THTOT batch eise 

ANALYTICAL 
Av.  value 

Ash 
0.03% 

nOPEKIiES: Test SpecinMft With Grain 
or 

Msthod Av.VikM    ay. A 

Y. Mod. (I0^»i) (i> 1.9 
T. Sir. (I0»p«0 (2) 1.6 
C. Str. (10^80 <3) 5.4 
fta. Sir. (lOH»i) (4) 2.7 
D«wily(g/cc) (5) 1.7 
C. Exp. (1(H/*Q> (6) 1.7 
ThtniL Cond. 
Ccakai/see cm^K) 
8. Rw. (KHohm em) (7) 6.9 

<tov(%) 

Against Grun Typical H.T. Prep 

w.Vslu«     ttd.4M.(%) laooF mm 

5.6 
2.4 

2.8 
6.4 
4.5 

5.0 
9.6 
6.5 

3.4 

0.2 
6.6 10.2 

Speer Carbon 890W 

SuppSiar't Availability 
SEES A SHAPE8 

c^ 2-1/2-9" 
bxk <40 sq in 

< $l/lb 

RATE or CAP. 

10-100 T/yr 0-4 mo 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600'C 
(7) Volt/amps 

■ 

m 



GRAPHrTE  PRODUCT  Nn   103 

Characterizetion 
TYPe.- extruded, frne grained; good electrical conductivity-; low porosity: long experience; 
high production; used for molds, jigs and fixtures, sintering boats, heater elements, 
crucibles, and support material in furnace bracing lr best tr^tuiy 

HFG: calcined petroleum coke and coal tar pitch; grapfaitised over 250CC; over 20T 
batch size 

ANALYTICAL 
Av.   value 

Ash 
0.05% 

HOPERTIK: With Grain 

Y. Mod. (IPpsO 
T. Str. (IPpsi) 
C. Sir. ilO^mi) 
Flex. Str. (KHpci) 
Density (g/cc) 
C. Exp. (ICWO 
Tneon. Cood. 
(csl<m/s6C enr^'K) 
8. RM. (KHohm cm) 
Scleroscope Hardness 
Rockwell Hardness (R) 

or 
11 mtAi n i-l 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

Agsinst Grain 

(7) 

Av.* 

2.2 
2.0 
7.2 
4.0 
1.73 
2.0 

7.5 
39 
85 

8W.d«v.(%)       Av.VaitM     8td.dw.(%) 

1.3 
1.4 
$.9 
3.0 

3.7 

Typicsl H .T. Prop. 

laOQF 4000F 

■ 

. 
; 

• 

Supplier's Availability ■ 

RATE or CAP. DEL. 

Lb         3M-30MT/yr 0-2 mo 

. 

. 

•UPPUER 

Speer Carbon 900 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) ExpansionO-bOO'C 
(7) Volt/amps 

SIZES&SHAHES 

blk up to 30 
sq in 

<$l/lb 

1U0 



GRAPHITE  PRODUCT  wn 104 

Characterization 
TYPE: extruded, fine grained; high «tresfth; low poroaity; chemical reeiet&nt; abranoc 
resistant; long experienc ; used for mechanical applications such as seals, bearings, 
piaton«.  and^al^a 

HfG: calcined petroleum coke and coal tar pitch; processed under 2500C; machined; 
100-2000 lb batch sine 

ANALYTICAL: 

PROPERTIES:                      Test Specimen With Grain 
or 

MWUIUU AS.IMMS    atadi 

y. Mod. (IO^MO 

T. Mr. (10»p«i) 
C. Sir. (10»psl) 
Flex. Mr. (lO'psO                     (1) 7.5 
Density (f/cc)                           (2) 1.85 
C. Exp. UOVO 
Thei'in. Cond. 
(cal-ctn/sec cm»*K) 
S. Res. (KHohtn cm)                (3) 22.9 
Scleroscope Hardness 74 

AgBrnsi ursm Typtesl H.T. Prop. 

ir^lü 

S .pller's Availability 

Speer Carbon 8811 

SIZES a SHAPES 

cyl to 5-1/5" dia     <|l/lb 
3-1/2" a 1-1/2" 

RATE or CAP. 

10-100 T/yr       imo 

(1) 4 Point loading 
(2) Wt/volume 
(3) Volt/amps 

1**1 

— 
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GRAPHITE  PRODUCT H0~1SL 

Characterization 
TYPE:  extruded, fin« grained; high reproducioility; ■mall fiizes; high production; need 
for mechanical applications, heater elements, and EDM electrodes 

  
MfG:  graphitized over 2500C; impregnated; machining and grinding as required; 
TÜÜ-2000 lb batch sise 

ANALYTICAL 
AT. value 

Ash 
<1.0% 

P*0P6RTI&: 
mm 

Witti Grain 'gainst Grain Typical H.T. Prop. 

Miithod Av. VMMS     MB. (tetf.(%) Av. VShM     ML d*v.(%) 1300F        4000F 

Y. Mod. (IPpsI) 
T. Str. (10>psi) 
C. Str. (10»p»0 
Rex. Str. (10»p$i) (i) 3.4 
DmsHy (g/u.) (2) 1.66 
C. Exp. {lO*rQ 
Thsrm. Cond. » 

(csl-cm/ssc cn^'K) msitf 
S. Rsa. (KHohm an) (3) 11 

• 

Supplier's Availability 
SUPPUER 

Stackpole 

(l)NEMA 
(2) NEMA 
(3) NEMA 

GRADES 

6056 

SIZES It SHAPES PRICE 

blk 6"diax2"x6nmax  <$i/lb 

RATE or CAP. 

10-100 T/yr      3 mo 

• 

1H2 
■ 

■■■ 
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GRAPHITE  PRODUCT NO.JOL 

Characterization 
TYK: extruded, fiae grained; good thermal conductor; high reproducibility; low friction; 
long experience; small sizes; high production; need for mechanical applications, riser 
rods, heater elements, and welding electrodes 

dFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machining and 
grinding; 100-2000 lb batch sice 

ANALYTICAL' 
AY. value 

Ash 
0.7% 

HOKKriES: 

Y Mod. (10*psi) 
T. Str. (KPpsO 
C. Sir. (10»p$i) 
Rsx. Str. (10*f>sJ) 
Density (g/cc) 

C. Exp. (10VO 
Thsnti. Oond. 
(csl-cm/sec cm^'K) 
S. Res. (ICHohm cm) 

Test Soecimen 
or 

liwtt IIMI 

With Grain 

Av.Vahi.     atd.ämf.(%) 

Against Grain 

Av.Vrtut    tw.dsv. (%) 

Typical H.T. Plop. 

1300F       4000F 

(1) 1.4 .85 
■ 

(2) 
(3) 
(4) 
(5) 

4.9 
5.0 
1.60 
1.3 

5.0 

1.60 
. 

m 7.6 

Supplier's Availability 
— 

SUPPUER 

Stackpole 

GRADES SIZES A SHAPES PRICE RATE or CAP. DEL 

Kl cyl l"diax60" max    <$l/lb 10-100 T/yr        0-1 mo 

(1) Sonic 1/2" cube 
(2) 1/4" cube 
(3) NEMA 
(4) NEMA 
(5) Oilatometry 
(6) NEMA 

• 

in 
W3 

- 

.   ■ 



GRAPHITE  PRODUCT NOJ^I 

 Chtracttrization  
yyfg:•»traded, fin« grained; low co«t; long mt^ritkc»; larg» and S53B mimmm; high 
pTSäuction; general purpose use 

MFG.-calcined petroleum coke; graphitized over 2500C; Achenon electric furnace; 
machined;  1-20T batch size 

  

ANALYTtCAk 
Av.  value 

Ash 
0.12% ^lylr». J 

ntormia 
• 

Y. Mod. (IO^MO 

T. Str. (10*p$0 
C. Str. (10»p«0 
FtaR. Str. (10»ptO 
Density (g/cc) 
C. Exp. (KH/^O 
Thsini. Good. 
(csl<ni/8«c cm^'K) 
S. Res. (KhHihm cm) 

Test Specimen With Grain 

CD 
(2) 

(3) 
(4) 
(5) 

(6) 

As. 
■ 

1.5 
i. 1 

2.6 
1.58 
1.1 

0.37 
8.4 

8 
t   i 15 

15 
2 

26 

.980 

0.21 
15.0 

Qrain 
■ 

Typjcai M.T« prup. 

13O0F       4000F 

Supplier's Availability 
SUPPLIER GRADES SIZES 4 SHAPES 

Union Carbide AGSR 

AGSR 

RATE «r GAP. 

cyl 1.2.1/2"dia     <$l/lb 10-100 T/yr      1 mo 
blk 1/2-6" cross sec. 
blk 3/4 x 5" cross sec. 

cyl 1/8-7/8" 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-78-49 
(4) Wt/volume 
(5) bar 5/16" x 5/8" x 6" 
(6) Volt/amps 

$l-10/lb        < 10 T/yr 1 mo 
( 

1«M» 

^■MnB! ■" i' 



GRAPHITE   PRODUCT  NO. IM 

Characterization 
TWfc extraded, fine grained; high purity; long experience; «mall sisee; used for molds. 
Jig* and fixture»,  suaceptor in induction heating furnaces, heater elements, and 
crncibl^e  

HFG: calcined petroleum coke and coal tar pitch; graphitised over 2500C; Acheeon 
electric furnace; impregnated in secondary- processing; machined; 100-2000 lb batch 
sise  

ANALYTICAL' 
Av. Talue 

Ash 
.08% 

■ _- 
PROPERTIES:                    Tsst Spsdmin           With Grain Aga 

or 
Method iW.%Mst    t *•**(%} fetohM 

Y. Mod. (10>ps0                      (1) 1.7 11 0.9 
T.ar.aOW)                        (2) 
C. «r. (KPpoO 
R«. 9lr. (10*po0                    (3) 2.3 
Density (g/oc)                           (4) 1.68 3 
C. Exp. (lOVC)                       (5) 1.13 25 3.4 
Thsnn. Cond. 

.■ 

(cskm/soc an^K) 0.39 0.25 
S. AH. (lO^ohm cm)               (6) 8.2 
Low Gas evolution 
Guaranteed max. ash 0. 08%, ave.  0.03% 

Grain Typtesl H.T, Prop. 

».(%> 

11 ( 

Supplier's AvriUWiny 
PRICE RATE or CAP. DEL GRADES SIZES* ^HHPCS 

Union Carbide AUC cyl l/^'-Wl/S"      $l-10/lb      <10 T/yr 1 mo 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-78-49 
(4) Wt/volume 
(5) bar 5/16"x 5/8" z 6" 
(6) Volt/amps 

i. 

. 

'0 * x1T^ • 
p<pn   ■ 

1*5 
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GRAPHITE  PRODUCT NO_i2i 
• 

Characterization 
TYPE: extruded, fine grained; long experience; used for jig« end fixtx r«s, eintering 
boats, and end plates; general purpose use 

Mgfc calcined petroleum coke and coal tar pitch; graphitized over 2500C; Ache son 
electric furnace; impregnated in secondary processing; machined; i-20T batch size 

AMALWCAU 
Av.  value 

Ash 
0.13% 

Y. Mod. (IO^MO 
T. Str. (10*») 
C. Str. (10>p80 
Flex. Str. (10«p»i) 
DmsHy (g/ec) 
C Exp. {l0*/'O 
TiNnn. Cood. 
(cal-cm/$ec cn^'K) 
S. Res. (lO^ohffi on) 

Test Specimsn 

(1) 
(2) 

(3) 
(4) 
(5) 

(6) 

With Grain 

As. VMM«     8W.dw.(%) 

1.8 7 
1.4        16 

Agstot Grain 

3.1 
1.67 
0.1 

0.39 
8.0 

13 
2 

22 

11 

a--   **-*— 

0.8 

1.3 

0.23 
13.3 

22 

■■ 

Typicsl H.T. Prop. 

r.(%) isoof      «KMT 

[ 

. 

Supplier's Availability 
RATE or CAP. SUPPUER GrtAOES SIZES 4 SHAPES 

Union Carbide AGSX cyl 1 - 2-3/4"        <$l/lb 10-100 T/yr 
pit 1/2-3/4" 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-78-49 
(4) Wt/volume 
(5) bar 5/16" x 5/8" x 6" 
(6) Volt/amp« 

• 
■ 

. 

1*6 



GRAPHITE  PRODUCT NO^ÜO. 

Characterization 
TYPE: extruded,  medium grained; max grain 0. 06" 

■ 

MFG: calcined petroleum coke and coal tar pitch 
- 

ANALYTICAU 

PROmTIES: 

Y. Mod. (lOiptf) 
T. Sir. (IPpsi) 
a Sir. (I0>p$0 
Flex. Sir. (IPpsi) 
OMMHy(g/oe) 
a Exp. (10VO 
Thorw. Cond. 
(cal-cm/Me cm^K)1 

S. R«. (ICHohmcm)2 

Tact SpectfiMn 

«»«/%) 

. 725 - . 775 
3.2-3.8 
1.4- 1.8 
1.52- 1.56 

76-84 
32 - 40 

»■(%) 

Typical H.T. Prop. 

1300F        4O00F 

* 

• 

• 

1 BTU/ft/#F 
2 ohm in x 10 -5 

Suppllart  Availability 
- 

Graphite Producta      CGE 
Diviaion, OCR 
Carborundum Co. 

■ 

SIZES4SHAPES 

cyl 7-12" 

RATE or CAP. 

0-6 mo 

■ 

14? 



GRAPHITE  PRODUCT  NOJii 

Characterization 
TYPE: extruded, medium grained; high strength; good electrical conductivity; good 
thermal conductivity; high purity; good nuclear propertie»; high reproducibility; 
high rirniily 

HfG: calcined petroleum coke; graphitised over 2500C; electric resistance furnace; 
impregnated in secondary processing; final product machined; 100-2000 lb hatch sise 

ANALYTICAL 
Av. value 

Ash 
< 06-. 08% depending on sise 

. . 
Typical 

Y. Mod. (lO^si) 
T. Sir. (IOHMO 

C. Sir. (lO^psO 
Ftat. air. (10*ptl) 
OmsHy (g/ce) 
C. Exp. (KH/'O 
Thsiiii. Cond. 
(csl-cni/sse cm^K) 
S. RM. (lO^ohm cm) 

Test Typical H.T. Prop. 

*»(%) ö^.(%) 

1.2 0.9 • 
2.7 1.9 ■   i 

7.7-9. 7 7.7-9.7 

1.91 1.91 

<X   rr> 

7.9 11.0 
■ 

Supplier's Availability 
13 isaTAv. SIZESAaHAPCS PRICE RATE or CAP. DEL 

Graphite Graph-I-Tita*"CW)"     cyl 3-30" $l-10/lb 
Products Division, .,« 
Carborundum Co. 

e Registered trademark 

■• 

lea 

'■ 

i 

. 

• 



GRAPHITE  PRODUCT  NO   Mg 

 Characf rUation  
fYPg. «rtmded, 558S5 grained; EHE rtrength; good elgctriol coadncthrity; good 
tbermal conductivity-; high parity; good nuclear properties; high reproducibility; 
high dea»ity 

MfG;  calcined petrolciim coke; graphitized over 2500C; electrical re»i«Unce furnace; 
impregnated; machined; batch eise 100-2000 lb 

ANALYTICAL- Aeh 
Av.  value 0.06-0. 08% depending on eise 

FROPBHTIES: Tert Specimen            With Grain 
Of 

Y. MaTaO^ptO 

Method        fetM»    m.am.(%) to. «MM 

1.2 0.9 
T. Str. (10»p^) 2.9 2.0 
C. Str. (10»p«0 7.9-10 7.9-10 
Ftoc Str. aO^»0 
Dm*Hy(t/cc) 1.93 1.93 
C Eap. (lO*rC) 

(cat-on/MC cm^K) 
S. Re«. (lO^chm cm) 7.9 

Typtcw H.T. Prop. 

»(%) 

11 

■ 

Supplier's Availability 

■ 

SIZES*SHAPtS 

Graphite Graph-I-TUe*"G92" cyl 3/8 - 30,• $l-10/lb 
Products Division, pip« 1-1/4 - 5 -1/4" OD 
Carborundum Co. 

RATtor CAP. 

■ 

* Registered trademark 
■ 

149 
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GRAPHITE  PRODUCT NO-Ul 

Characterization 
fY^g: extruded,  medium grained; good electrical conductor; long experience; high 
production; need for furnace electrodes 

I4P6: calcined petroleum coke and coal tar pitch; graphitised over 2S00C; Acheson 
electric tumace; over 20T batch size 

ANALYTICAI.: 
AT. ralue 

Ash S Si Fe Ca Al V 
0.3 0%        0.10%     0.04%      0.04%        0.03%        0.03%       70ppm 
<S0 <50 <40 <40 <30 < 30 <S0 

PROPERTIES:                      Test SptdflMfl With Grain Aeata* Grain 

Method av.vMM «**»•(%) A».*iM **.**{%) 

Y. Mod. (10»P$i)                        (1) 1.2 10 1.0 10 
T. 9lf. (10»p»0                           (2) 0.8 10 0.6 10 
C.8fr.(lO^*0                         (3) 3.5 10 3.5 10 
Fte. «r. (10>pt0                    (4) 1.2 10 1.0 10 
OmMy (g/oc)                        (5) 1.55 2 
C Exp. (10VC)                      (6) 1.2 5 2.4 5 
Therm. Cood. 
(ca}<in/Mc em»-«)                   (7) 0.33 10 0.30 10 
8. RM. (lO^ohm on)               («) 9 10 12 10 
PermeabÜity (D'Arcy) 0.37 10 0.34 10 

Typical H.T. 

Great Lakes Carbon    HC 

Supplier's   availability 
«ZCS L n^CS PRICE RATE or GAP. 

cyl 7.1214 <$l/lb       orer 30 M \'fjt     1 mo 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75'C 
(7) Thermal diffueivity 
(8) Volt/amp« 

. 

ISO 



GRAPHITE  PRODUCT  NOJii. 

Characterization 
TYPE:  extruded,  medium grained; good electrical conductor;    high purity; high 

reproducibility; long experience: high production; used for electrolytic anodes 

HfG: calcined petroleum coke and coal tar pitch; grapldtised over 2500C; Acheson 
electric furnace; ground: over 20T batch tise 

Ath 
0.20% 

WjjL deT.(%)     <S0 

ANALYTICAL: 
AT.  Talue 0.03%    0.05%      0.03% 

< 50       < 30 <S0 

Ca Al V Ti Na 
0.03%     0.03%   60ppm   30ppm  20ppm 
<>0        <S0       <io      <20        <20 

ntofems: TeetSpecima D             WithGrain Apb Mt Onto           Typical H.T. 

9tL4mJf%)          IMF      4 

Y. Mod. (10^*0 0) 1.5 10 1.2 10 
T. 9tr. (10*p«) (2) 0.8 10 0.6 10 
aar.(iovri) (3) 3.5 10 3.5 10 
FtaL «r. (10^0 C4) 2.0 10 1.8 10 
0«fty(g/cc) (5) 1.6 2 
C. Lcp. (10*/-Q (4) l.t 5 2.2 5 

(c#cm/MC cm^K) (7) 0.33 10 0.30 10 
S. R«. (lO^ohm cm) (SI 9 10 12 10 
Apparent porosity 30% 

Supplier's Availability 

a HL ■ 

ftWtfCS RATE or CAP. 

cyl3-6" <$l/lb 
bik 3/4-6" thk x 
i-ir width 

over 30 Id T/yr    2 mo 

Great LAke« HL cyl 3-4" <$l/lb 
lengths to 100" 

over 30 M T/yr    2 m» 

CD 
(2)  Gage dimenaion 
13)  ASTld-C-39-56T 
(4)   ASTU-C-78.59 
(5|  ASTM-C-134-41 
|6)   Erpanaion0.75*C 
(7) Thermal dlfbairtty 
(8) Volt/ampa 

151 
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GRAPHITE  PRODUCT HO-JLll 

Characterization 
TYPE: extruded, medium grained; good slectrical conductor* high purity-; high 
reproducibiiity; long experience; high production; ueed fo.- electrolytic anode« 

MFG.- calcined petroleum coke and coal tar pitch; graphitiged orer 250OC; Ache 
electric furnace; ground over 20T batch aise 

ANAtntCAU        Aah S Si            Fe Ca Ai V 
AT. value      0. 12% 0.02% 0. 04%    0.03%    0.02% 0.02% 30ppm 
Std. dev.i%)<S0 <50 <30        <40 < c50 <30 ^50 

MtOKKnei: Tart SpooMMn 
or 

M^nil 

MffttiMn 

fm.vikm 

tGram 

aM.anr/%) 
Y. Mad. (UPptO CD 1.5 JU 1.2 10 
T. Sir. (IOHMO (2) 0.8 10 0.6 10 
C. Sir. (U^paO 13) 3.5 10 3.5 10 
Ftat. Str. (10«pri) (4) 2.0 10 1.8 10 
OwMMy (g/oc) (5) 1.6 2 
C. Exp. (MKrO (6) 1.8 5 2.2 5 
Ihcm. Oond. 
(cakan/«« cm»*K) (7) 0.33 10 0.30 10 
S. RM. (KHohm cm) (8) 9 10 12 10 
Apparent porosity 3C% 

n 

<50 

Na 
1 

TypkalKT. 

Suppliar't AvaHability 

Great Lakes HL 8 

SIZES ASH^ES 

cyl3-6- 

blk 3/4-6" x 
2-IS" width 

RATE« CAP. 

<$l/lb        over30MT/yr    Z 

. 

(1) Sonic 
(2) Gage dimenaioa 
(3) ASTl*-C-39-54j 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75 #C 
(7) Thermal dlifusivity 
iß) Volt/any« 

152 i 
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GRAPHITE   PRODUCT  WO   "^ 

unaracisnzsTKNi 
TYK: extruded,  m 
reprodncibilxtir: 1 

eAttm grained; good electrical 
long experience; kigih yrodnctioi 

coodnctor; hi^h purity; high 
i; meed for electrolytic anodes 

MF&: calcined petroleum coke «ad coJÜ. tar pfech; 
electric furnace; ground: over 20T batch sine 

dJMUWCdfe Aeh 8 Si Fe Ca Al Y Jb 
Av.  value 0« 10%      0.02%    0.03%      0.02%      0.01%      77ppm      12ppm     lOppm 
Std. der^n^     <S0        ^JML    <Ji <4<        <s* <** £JÜ        £Ü 

'*■ 

Y. Mod. (10»pel) fl) 1.S 10 i.Z 10 
T.Är.dO^O (2) 0.8 10 0.6 10 
C. Sir. (I0«pe0 (3) 3.5 10 1.S 1« 
nm.i*.oi*m (4) uz to i«o io 

Cg/cc) (5) 1.6 2 
C. Exp. (10VC) (6) US S 2.2 

■ 

■ 

• (7) 0.33 10 0.30 10 
8. Rat (lO^ehm cm) (g) 9 10 UM 
Apparent poroeity 30% 

—— i^efliee wxee a euenee aew 

(U 

HL-9 cy? 3-4M «n <$l/lb       ever 30M T/yr     t 

2-1«« 

1 

121  Gage dimeneio« 
(3|   ASTM-C-38-56T 
(4) A5Tftf-C-7t~S9 
(5) ASTM-C-134-41 
|S)  Expaneion0.75*C 

•■ 

(71 
01 

.-' 151 
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GRAPHITE  PRODUCT NO, U7 

Characterization 
TYK: extruded, medium grained; good electrical conductor; high purity; high 
reproducibility; long experience: large eise«; high reproduction; used for electrolytic 
MHHJCI   

MFG.* calcined petroleum coke and cix * tar pitch; graphitised over 2500C; Acheson 
electric furnace; over 20T batch size 

! 

ANALYTICAL 
Av. value 
gtdT d7Yt(%) 

Ash 
0.10% 
^0 

S 
0.02% 

Si 
0.02% 
<40 

Fe 
0.01% 
<40 

V 
Ippm 
<50 

i ■' 

HOKRTieS: 

Y. Mod. (10*ps0 
T. tr. (10"p80 
C. Str. (10»p$0 
Flex. SH-. (I0»p»i) 
Dtnsity (g/cc) 
C. Exp. (lO^rC) 
Therm. Cond. 
(cal-cm/sec cm2*K) 
S. Rte. (lO^ihm cm) 
Apparent porosity 

or 
With Grain 

(1) 
(2) 
(3) 
H) 
(5) 
(6) 

D 
««) 

1.5 
0.8 
3.5 
2.0 
1.6 
1.8 

0.33 
9 
30% 

»(%) 

10 
10 
10 
10 

2 
5 

iO 
10 

Against Grain 

*-- *■-■■ - - AV. VMM 

1.2 
0.6 
3.5 
1.8 

2.2 

0.30 
12 

10 
10 
10 
10 

10 
10 

Typical H.T. Prop. 

1300F 

■ 

■ 

• 

Supplier's Availability 
SUPPLIER 

Great Lakes 

GRADES 

HL-10 

SIZES * SHAPES PRICE 

cyl 3-6" <$l/lb 
blk 3/4-6" thkx 

2-18" width 

RATE or CAP. 

over 30 M T/yr   2 mo 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75'C 
(7) Thermal diffuaivity 
(8) Volt/ampa 

- 

I 

■ 

15U 



GRAPHITE PRODUCT MCL-Ül 

Characterization 
TYK: extruded, medium grained; good electrical conductivity; used for mold«. Jigs and 
fixtures, heat exchangera, sintering boats, crucibles, support material in furnace 
braaing fc heat treating, and susceptor in induction heating furnaces 

MfG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Aches on 
electric furnace; over 20T batch size 

. 

AHALYTICAk 
Av« value 
Srtt dCYtfft) 

Ash 
0.25% 
<5Q 

Fe 
0.04% 
<40 

Ca 
0.03% 

s 
0.06% 
säü 

0.02% 
Al 

0.01% 
<3Q 

60ppm 
<5Q 

- 

'■ 

Y. »tod. (lO^si) 
T. Str. (10»psi) 
C. Sir. (10»ps0 
RCL Str. (KPpsi) 
Osnsity (g/cc) 
a Exp. (lave) 
Thtnn. Cond. 
(csM»n/ssc cm»*K) 
S. Rss. (lO^ohm cm) 

Test Specimen WKh Grain 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 
(8) 

1.8 
1.8 
6.5 
3.0 
1.75 
1.8 

0.39 
8 

(%) 

t 10 
10 
10 
10 
2 
5 

10 
10 

1.5 
1.5 
6.0 
2.7 

3.3 

0.36 
11 

Against Grain 

10 
10 
10 
10 

'> 

10 
10 

Typical H.T. Prop. 

1300F       4000F 

. 

» J6J> 

Supplijr's Av«H«b"ity 
SUPPLIER 

Great Lakes HU* cyl 1-3" 
Uk l-Z^tbkx 

2-6" width 

RATE or CAP. 

<$ 1 /lb       3 M-30 M T/yr     1 mo 

(1) Sonic 
(2) Gage dimension 
(?) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75 «C 
(7)   Thermal difftisivity 
(8> Volt/amps 

155 

fi) 
•fsr-ti             ^JSO (>' 

: aA (t. 
>. MTaA O) 

t«) 
i«^ ^) 

f-födT (V) 
i pn 

• 

«8) 

■ 



GRAPHITE  PRODUCT  NO-JLll 

. 
^ Characterization 

'■ii 

TYK: extruded, medfam grained; good thermal conductivity; high reproducibility; used 
for molds, jig« and fixtures,  sintering boats, crucibles,  support material in furnace 

MfG; calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson 
electric furnace; over 20T batch sise 

1 ■ 

ANALYTICAL               Ash             Fe 
Av. value             0.25%         0.04% 
Std. d^.WM ^fl ^Ifi  

Ca S Sä Al Y 
0.03%     0.06%    0.02%    0.01%     60ppm 

PROKKTIB: 

Y. Mod. (10n»0 
T.Str. (10V»0 
C. Sir. (10^»0 
Ftaa. Sir. (I0»p$i) 
Denarty (g/ce) 
C. Exp. (lO*rQ 
TTieiiii. Cond. 
(cal-cm/»ec cnr^'K) 
S. Rss. (104ohm cm) 

Test Specimen 
or 

With Grain Afsinsl Grain 

CD 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 
(8) 

Mm. 

1.5 
1.3 
5.3 
2.6 
1.75 
1.8 

0.37 
10 

10 
10 
10 
10 
2 
5 

10 
10 

JT 

1.2 
1.0 
5.5 
2.0 

3.2 

0.26 
14 

'.(%) 

10 
10 
10 
10 

fV; 
10 
10 

Typical H.T. Prep. 

- 

— Suppliar'a Availability 

SUPPLIER 

Great Lakes 
?£-> 

mM C14-14" 

SIZES ASHAPE 

c^ 4-14" 
blk2-6nj 

4-6" 

RATE or CAP. 

<$l/lb        3M-30M T/yr     1 mo 

O) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56J 
(4) ASTM-C-78-59 
(5) AS TM-C-134-41 
(6) Expansion 0-75'C 
(7) Thermal diffosivit? 
(8) Volt/amp« 

■ 

1541 
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GRAPHITE   PRODUCT NO   W 

Chai^cterization 
TYPE: extruded, medium grained; good electrical conductivity; high reproducibility; used 
for molds, jigs sad fixtures, heat exchangers, sintering boats, crucibles,  support 

MFG: calcined petroleum coke and coal tar pitch; graphitised over 2500C; Acheson 
electric furnace; over 20T batch sise 

. 
ANALYTICAL 
Av. value 
Std. dev.ft) 

Ash Fe Ca S Si Al V 
0.40%        0.10%      0.06%      0.06%    0.04%    0.02%      0.01% 
<50 <30 <30 <40 <30       -<30 < 50 —— 

ntotWTiesi   ' Tsst SpsciiTMn             WIUi Grsin AirinstQrain Typical H.T. Prop. 

■ i'.r. !•           pf., Method *r.¥*» aw-dw.(%) Air.¥*w «d.dw.(%) 1S00F        4000F 

Y. Mod. (lO^psO (1) 1.3 10 1.0 10 
T. 9lr. (I0«ps0 (2) 1.2 10 0.9 10 :■'; .^ i 

C Str. (I08ps0 (3) 4.8 10 5.0 10 • 

Ftex Sir. (10»p»i) (4) 2.1 10 1.6 10 '      ■ t 

DMMMy (g/oc) (5) 1.75 2 
t   ■. 

"■ : 

C. Exp. (MH/D (6) 1.8 5 2.7 5 H3 
Thsfm. Cond. ^9lfT 

(cakcm/MC cm^K) (7) 0.35 10 0*33 10 
S. Rst. (lO^ohm cm) (8) 

_ 
9 10 9 10 . J .«-9^ .2 

- ■ 
-■ ■ 

Supplier's  Avtllabllity 
SIZES iSM^ES 

■ i 

PRICE RATE or CAP. fN 

Great Lakes HLM cyl 16-30" <$l/lb 3 M-30M T/yr    2 mo 
blk 8.24n x 

8-48'* 

(1)   Sonic 
(2)  Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5)  ASTM-C-134-41 
(6)  Expansion 0-75 *C 
(7)   Thermal diffusivity ■ 

(8) Volt/amps 

» 

$ii 

(U 
«öriff^jttih >|äO   (S) 

(tj 
?a^                  f#j 

U   -a   J  h/AZA   ■ 
^•«v-o iu>Utt«qxa (A) 

i&f&mSh t*0r          \*) 
*<i<#t\3ioV   i . 

157 

■•^'A::- - 



GRAPHITE  PRODUCT   N 

Characterization 
—— 

nrÄE; extruded, medium grained; high reproducibility; long experience; used for 
furnace electrodes and molds for pressure casting 

M^G: calcined petroleum coke and coal tar pitch; graphitized over 2500C; A ehe ton 
electric furnace; over 20T batch sixe 

Av. value 
Std. dev.(%) 

.wf 

Ash ~ 
0.40% 
<50 

0.10% 
Ca 

0.06% 
<30 

S 
0.06% 
<40 

Si 
0.04% 
<50 

Al 
0.02% 
<30 

0.01% 

<?0      j 

r» 

  
Typical H.T. Prop.« no**™*    w Test Specimsn 

or 

Y. Mod. (10«p*i) 
T. Sir. (10>|NO 
C. Sir. (10»p»0 
Flex. Str. (10»psi) 
OwsHyd/cc) 
& Exp. (10VC) 
Thei in. Cond. 
(csl-cm/ssc cm^'K) 
S. Rn. (lO^ohm cm) 
Permeability (D'Arcy) 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 
(8) 

■ 

1.2 
.85 

4.0 
1.5 
1.62 
2.0 

0.31 
10 
0.30 

With Grain 

t*d»b(%> 

10 

Against Grain 

10 
10 
10 
2 
5 

10 
10 
10 

1.0 
.7 

3.5 
1.2 

2.9 

0.29 
14 
0.34 

4-«tov(%) 

10 
10 
10 
10 

5 

10 

}0 
10 

r 

SUPPLIER        GRADES 

Supplier's  Availabiüty 
SIZES A SHAPES PRICE RATE or CAP. 

Great Lakes ^  ULM-SA U >    cyl l-W <$l/lb        3 M-30M T/yr    2 mo 
blk 1.24,, x 2-48" 
blk 24 5 x 30" 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C--78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75 *C 
(7) Thermal diffusivity 
(8) Volt/amps 

■r-'-.i. 

• i® 
^            -   •ToA 

3* 8 
iam^^fiT 



-«>.      .    ■.!—.■ I. GRAPHITE  PRODUCT NO 

Characterization 

- 

*J  I 
TT^E: extruded,  medium grained; good electrical conductivity; high reproducibility; used 
for molds,  sintering boats, crucibles,  support material in furnace brazing It heat 

MFC: calcfp.ed petroleum coke and coal tar pitch; graphitized over 2500C; Acheson 
electric furnace; over 20T batch size 

ANALYTICAL 
Arm value 
Std. dev.(^> 

Ash            Fe             Ca            S            Si            Al            V 
0.25%       0.04%      0.03%     0.06%   0.02%     0.01%     60ppm 
<lfi aSLifl £*£ <40       <40 <r30 ^50  

Test SpQCimen 
or 

MOKKTIES: 

Y. Mod. (lO^si) (1) 
T. Str. (10>psi) (2) 
C. Sir. (lO^psI) (3) 
RM. Str. (10»pti) (4) 
Density (g/cc) (5) 
c. Dtp. iio*rci 
Thtnn. Oond. 
(cat-cm/MC cm«*K) (7) 
S. RM. CUHohm cm) (8) 
Permeability (D'Arcy) 

With Grain Against Groin Typical H.T. Prop. 

ait.   . 
wm 

2.2 
2.4 
8.3 
4.1 
1.83 
2.1 

0.39 
8 
0.06 

! 

L<tov.(%) 

10 
10 
10 
10 
2 
5 

AV. VMM 

*• w 
2.0 
8.0 
3.5 

10 
10 
10 
10 

3« 5 5 

10 
10 
5 

0.36 
11- 
0.04 

i n   •,0*,Jn 

10 
5 

i 

i. I.*..,I .-.^.-i 

i Supplier's Availability lability i^v 
SUPFUER 

Great Lakes 

SIZES & SHAPES 

HLM-85 

RATE or CAP. DEL 

M T/yr 

-..—-.fc»_ »--^..—^ 

(1 
(2) Gage dimension 
(3) ASTh4-C-39-i>6T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) ISrpansion 0-75 *€ 
(7) Ihermal diffusiWty 
(81  Volt/ 

L T 
t 

.-■.•--. m n X irn ni nil i 
gt^Üt   Ttm   &mt ««ww. 
**w  «ns»  *•»«■ f^«« 

<Mll- IL.**' 

^HK   rt.«   vsfet   fH 
•www«»««»- 

I JIHUTA9JPXMS FIO^   0? JSL. 



; 

FIGURE 30   HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NO.  122 
(Famished by Great Lake« Carbon) 
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FIGURJE 31   HIGH TEMPERATÜRE PROPERTIES FOR GRAPHITE PRODUCT NO.  122 
(Furniahed by Great Lakes Carbon) 
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I 

.—— 
1 

GRAPHITE  PRODUCT M<022_ 

Characterization 
TYPE extruded, medium grained; good electrical conductivity; high reproducibility; uaed 
for rocket norU-e intertB,   support material in furnace brazing It heat treating, and 

I4FG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson 
electric furnace; over 20T batch size 

ANALYTtCAk 
Av« vaiue' 
St<L dev.flt) 

Ash Fe Ca S "§i XF       ^7" 
0.25%       0.04%     0.03%      0.06%    0.02%    0.01%     60ppm 
<S0 <40        <30 <40        <40        < 30 < 50 

notmies: 

Y. Mod. (10«psi) 
T. Str. (10»psi) 
C. Sir. (10»p$0 
RK. Str. (10»psi) 
Density (g/cc) 
C. Exp. (lOVO 
if IM in. Oond. 

with Grain 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(cakcm/MC cm»#K) (7) 
S. Rat. (104ohm cm) (g) 
Permeability (D'Arcy) 

1.9 
2.1 
7*2 
3.4 
1.83 
1.9 

0.48 
6 

10 
10 
10 
10 
2 
5 

10 
10 

1.3 
1.5 
7.0 
2.2 
. 
3.2 

0.37 
8 
0.01 

; 
>  

0.02 S 

«   urn 

Grain 

10 
10 
10 
10 

10 
10 
5 

Typical H.T. Prep. 

Supplier's  Avai.dbility 

Great Lakes 

GRADES 

HLM-85 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75'C 
(7) Thermal diffusivity 
(8) Volt/amps 

tl 

SIZES I. SHAPES 

cyr4-14,, 

blk 2-6" x 4-6" 

PRICE RATE or CAP. 

<$l/lb      3M-30M T/yr    2 mo 

. 

f'Tf» 

^      \ 

mm***-*«'* «» •-j*-*-  ' -.       H^l».   »Ii**«>"< 

M2 

£% 



GRAPHITE PRODUCT  110021 
■ 

Charicteriza;ion 
JYK: extruded, zr^edzum 
for mold stock; sintering 
hot treating 

good electrical conductivity; high reproducibility; used 
,  ciucibles,  and support msterial in furnace brazing k 

HFG: calcined petroleum coke and coal tar pitch; graphitized 
electric fiimace; over 20T batch else 

over 2 500C; Ache son 

■nsr—-s sr- 
0.06%     0.06%    0.04% 
<30 ^40        < 30 

Av. value       0.40%        0.10% 
Std. der.        < 50 <30 

0.02%     0.01% 
<30        <S0 

. ■... J»«» 
nOKWES: Tett 

Y. Mod. (10^»0 
T. Str. (IO^MO 
C.Str (10»p«0 

Str. (10»p«0 
(g/oc) 

C. Exp. (10*/'C) 
TnenH. Oond. 
(cal-cm/sec cm*'«) 
S. He». (lO^ohm cm) 
Permeability (D'Arcy) 

<1) 
(2) 
(3) 
<4) 
(5) 

Si 

With Grain 

■ 

1.7 
2.0 
6.5 
3.2 
1.83 
1.8 

0.44 
7 
0.05 

10 
10 
10 
10 
2 
5 

1.2 
1.8 
6.6 
2.6 

2.9 

10 
10 
5 

• 0.33 
9 
0.05 

GraJn 

10 
10 
10 
10 

5 

10 
10 

5 

TypfcrftLT. Prop. 

n.   •      ;»  Y 

- 

Supplier's  Availability 

\P& TiC 
aKCS a OtlArXD 

blk 8-24"x 8-40" 

RATE or CMP." 
■ 

Great Lakes HLM-85 cyl 16-30" <$l/lb       3M-30M T/yr    2 mo 

(1)  Sonic 
(2) Gage dimension 
(3) AST14-C-39-56T 
(4) ASTM-C-78-59 
(5)  ASTM-C-134-41 
(6) Expansion 0-75 *C 
(7) Thermal diflusivity 
(8) Volt/amps 

■ 

■ 
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GRAPHITE  PRODUCT 

Characterization 
TYPE: extruded, medimn erained; good el^ctHcal conductiritr; high productitdi; u»ed lor 
furnace electrodes 

t calcined petrcdaom coke and coal tar pitch; graphitized over 2500C; Achesan 
electric furnace; over 20T batch sire 

ANALYTICAL- 
AT« value 
Wf »Ttflfc> 

—«- 
Ash Si S Fe Ca Al 

0.30%      0.04%    0.10%   0.04%      0.03%      0.03%     70ppm 
<S0 <:40        <50       <40 <S0 <30 <S0- 

i   ■■ 

Test With Typical HT. 

Y. Mod. (10^») 
T. Str. (10»p«) 
C. Str. (10«p^) 

r.ao«« 
(g/cc) 

c Exp aovo 

fca^a^nc em^lQ 
S. Rw. (lO^alMn cm) 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

CD 
(«) 

K.VWM M#- 4K)  AKM» •M.d. 

1.2 10 1.0 10 
1.5 10 1.3 to 
S.5 10 5.0 10 
2.5 10 2.2 10 
1.70 2 
2.1 5 2.5 5 

0.39 10 0.36 10 
dB 10 11 10 

■ 

im] 

Supplier'« AvaHability 
H ■■! 

, Great Lake« 

(1) Sonic 
(2) Gage dunentioa 
(3) ASTM-C-39-56T 
(4) ASTIi-C-78-59 
(5) ASTM-C-134-4J 
(6) Expansion 0-75'C 
(7) Thermal diffuaivity 
(8) Volt/amp« 

■ 

SIZESiSHAPES 

c^l-3 

RATE or GAP. 

<$l/lb over 3014 T/fr     1 mo 

■'-■ 

i 

■ 



GRAPHITE  PRODUCT  NO-üi- 

•   ■ 

T/fC: orttodad. electrical coodnctivitr; lonc ;Mgh 
prodnctiop: u»ed for furnace electrode» 

-^- -   

"SCbtric furnace; over 20T batch miam 

AT. Talue 
ff^ .Uw^WLI 

f»o«enß-- 

Y.Ktod.(10^0 
i.mt.am* 
c.ar.(io^-o 
R«. ». (10»pri) 
Ow-ly(l/oc) 
CBv-dOVC) 

^2fi. jtlfl- 

8 Fe Ca Al 
0.10%    0.04*     r,«iv     0.03% 
^ia <^t      <lf      <M 

***-*- 

ID 
(2) 
<S) 

<5) 

C7) 
(•) 

1.3 10 
1.2 10 
5.4 10 
2.9 10 
1.70 2 
2.2 s 

0.39 10 
S 10 

1.1 
1.0 
5.0 
2.0 

2.5 

0.36 
11 

1§ 
19 
10 
1« 

s 

10 
10 

1&blH.T. 

■ 

  

(2) 
PI ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) AS-Td-C-134-41 
(6) ExpaMion 0-75'C 
(7) 
(8|  Vokt/j 

cylS-S/4^« <$l/lb 
cyir«, f, *% u- 
blk l-f1 x 1-9* 

JE or CAP. 

r MM T/yr     1 

I 

»4. faV 

^i« 



  ■ 

GRAPHITE  PRODUCT NO 

Characterization 
TYKt extruded, medium grained; good electrical conductivity; Ugh purity; high 
reproducibility; long experience; high production; used for electrolytic anodes 

MßQt calcined petroleum coke and coal tar pitch; graphiticed over 2500C; Aches on 
electric furnace; over 20T batch aise 

ANALYTICAL Ath 
Av. value               0»1C% 
Std. dev.(%) ygo 

S Si Pe Ca Al V Tl Na 
ll.w3*S n«05%    0.03%     0.03%     0.03%    60ppm   30ppm   20ppm 
^50       <90        <40 <30 <30        <50       <50        <50 

'HomriES. Test Specimen With Grain 

t*. 

Aiainst Grain 

.(%)     Aw.v.iüo    au. «•*.(%) 

Typical H.T. Prop. 

HOOF        4000f 

Y. Mod. (lO^wi) (1) 1.3 10 1.1 10 
T. Str. (10»psl) (2) 1.3 10 1.1 10 • 
C. Str. (10»p»i) m 4.5 10 4.5 10 . 
Flex. Str. (10»p$i) (4) 2.5 10 2.3 10 
D«i«lty(g/cc) (5) 1.75 2 
C. Exp. iio*rc) (6) 1.6 5 2.0 5 
Therm. Cond. 1 

■ 

(c*cm/m: cnTK) (7) 0.39 10 0.36 10 
S. Rat. (104ohm cm) (8) 8 10 12 10 • 
Apparent porosity 25% • 

Supplier's Availability 
SUPPUER                    QRA0ES                SIZES A SHAPES          PRICE RATE or CAP.          DEL 

8"-      ■    ■ 
-    ifr* - 

Great Lakes                  HPL                   cyl 3-6"                  <$l/lb over 30M T/y*   2 mo 
>     blk 3/4*6>,x 

■ 

2-8" 

(1) Sonic 
(2) Gage dimension 
13) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75*0 
(7) Thermal difftisivity 
(8) Volt/amps 

f* 

Ah 
I 



. 

GRAPHITE  PRODUCT  NO. W 

Characterization 
TYPE: extmded, madinm grained; good electrical conductivity; high purity; high 
reproducibility; long experience; high production; need for electrolytic anodes 

tjgk calciAed petroleum coke end coal tar pitch; grapbitized over 2500C; Acheson 
electric famace; over 20T batch aise 

. 
_ 

ANALYTICAL 
Av. value 

im* <to*aa 

Aeh 
0.12% 

S 
0.02% 

Si Fe 
0.04%  0.03% 

■■ i-   
Ca           Al          V Ti Na 

0.02%     0.02%    30ppm   lOppm    lOppm, 
<3Ü £U     <5Q <S0       vSO 

PROPtftTIES: Ttst Sp^cimsn 
or 

With Grain Af* «t Grain TVpteri KT. Plop. 
~mmm 

Ar.¥riw 9(d.dsw.(%) *r. tolas SM.d«,(%) 

Y. Mod. (10>ps0 (1) 1.3 10 1.1 10 
T. Sir. (I0»p8l) (2) 1.3 10 1.1 10 i 

C. Sir. ao»psO (3) 4.5 10 4.5 10 . 

Rex. Str. (ICpsi) (4) 2.5 10 2.3 10 ■ •    • 

Density (g/cr) (5) 1.75 2 - 

a Exp. (IOVO (6) 1.6 5 2.0 5 
Thcnn. Cond. ■ 

(ceH»n/8ec cfn**K) (7) 0.39 10 0.36 10 
S. Res (lO^ohm cm) (8) 8 10 12 10 

■ 

SUPPLIER 
'M'} Kr 

Suppliers  Availability 
SG&SASHAPES PRICE RATE or CAP. DEL 

Great Lakes HPL.-8 cyl 3-6" <$l/lb      over 30M T/yr     2 mo 
tfl. 44\is>  Wk 3/4-6" a 2-18" 

i 

i i 

m  Sonic 
xl)  Gage dimenaion 
<3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5)  ASTM-C-134-41 
(6)   Expansion 0-75 *C 
(7)   Thermal diffuaivity 
(8)  Volt/ampa 

■ ■ 

167 
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.OH   i 
GRAPHITE  PRODUCT  NO. ^? 

i.i   , 

■ 

.iU^ 
****'<*»**■*  -i.H    ,i<W*m   urn" mim^jimilimf? 

■ l^T 

TYte extruded, medium grained; good electrical conductivity-; high purity; high 
reproducibility; long experience; high production; uaed for electrolytic anodes 

MFG: calcined petroleum coke and coal tar pitch; graphitiaed over 2500C, Ache«on 
' »ctric furnace; over 20T batch eise 

Ash 
0.10% 

Std. dev.(%)   <50 

— 
ANALYTICAL: 
Av. value 

S Si Fe Ca Al V Na 
0.02%   0.03%   0.02%     0,01%    77ppm    IZppm   lOppm 

^ifi <M £40 £.50 <SQ        <SQ       <*0  

— ■-. 

—— 
norewes: 

or 
WtthQnin Agslnst Qrvln Typical H.T Prbj). 

iVtethod AV.VMIM s«.^.(%) ^wt* v ^Mi^B «&**(*) UDor      Jfiov 
——■-       —-— 

Y. Mod. (ICpsa) (1) 1.3 10 1.1 10 
T. Str. (10»psi) (2) 1.3 10 1.1 10 
C. Str. (I0>psi) (3) 4.5 10 4.5 10 («*?<£             x^i^ 
Flex. Sir. (10>p$i) (4) 2.5 10 2.3 10 (no 
Density (g/cc) (5) 1.75 2 ■./ 1 
C. Exp. (10*/'C) (6) 1.6 5 2.0 5 isdT 
Thenn. Cond. 

■ , te)- 
(csl-cm/MC cm^'K) (7) 0.39 10 0.36 10 
S. Res. (KHohm cm) (8) 8 10 12 10 
Apparent porosity 25% 

/jjj ■   a Suppiie r't Availability 
SUPPUER GRADES 

Great Lakes HPL9 

<1) Sonic 
(2) 
(3) 

Gage dimension 
ASTM-C-39-56T 

(4) ASTM-C-78-59 
(5) AS TM-C-134-41 
(6) Expansion 0-75 *C 
(7) Thermal diffusivity 
(8) Volt/amp« 

SIZES4SHAPES PRICE RATE or CAP. DEL 

0^3-6" <$l/lb        over30MT/yr  2 mo 
Uk 3/4-6" x 2-18" 

rMMixtäb 

168 
, 



■ 

GRAPHITE  PRODUCT NOm 

Charactetization 
■ 

TY^fc coctryded, madimn. gr>ip»cU good •lectriol condoctivity; high yuity; Bfh 
reproducibility; long experience; high production; used for electrolytic anodes 

Sju calcinod petrolsum cok» »ad co»l t»r pitch; graphitiaed o>Tey 2S00C; AchmmmT 
"electric furnace; over ZOT batch size 

ANALYTICAL' Ash 
Av. value        0.10% 
Std. d^.WU   ^ SO 

s Si Fe V ■^ 

0.02%    0.02% 0.01% ippm ' 
*r50 *r40 <40 ^RO 

t Spsomsn            With Grsin Apk Nt Grain Typtesl H.T. Prop. 

Mdhod /W.V«to. M.aHL(%] I     aa^WM masM«) 1S00F        4000F 

(1) 1.3 10 1.1 10 M Y 

(2) 1.3 10 1.1 10 m      » .T 
4.5 10 4.5 10 ■ 

(4) 2.5 10 2.3 10 *m 
(5) 1.75 2 i .i ■ 

(6) 1.6 5 2.0 5 
.    ,rt*Pr 

(7) 0.39 10 0.36 10 i      . 

(8) 8 10 12 10 ! .a**t M 

25% . 

PRQPE&TtBS; 

W* an i ( <»'* i 

Y. Mod. (I0*psi) 
T. Str. (10>pti) 
C Str. (10»psi) 
FtaK. Str. (10»psi) 
DmsHy (g/oc) 
C. Exp. (10*/-C) 
Thsmi. Cood. 
(csMtm/sec cin2*K) 
S. Rss. (lO^ohtn cm) 
Apparent porosity 

— mmm—mmmm 
Suppllar's  Availability 

aWPUER GRADES SIZES A 

Great Lakes HPL.-10 cyl 3-6" 
Wk 3/4-6" x 2.18" 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75 *C 
(7) Thermal diffusivity 
(8) Volt/amps 

PRICE RATE or CAP. i 

<$l/lb        over 30 M T/yr    2 mo 

■ 

II-■ | 

c 
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. SRAPHITE  PRODUCT HO, \?\ 

Characterization 
TYPE: extruded, medium grained; good electrical conductivity; high purity; high 
reproducibility; long experience; high production; need for electrolytic anode« 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson 
electric furnace; over 20T batch size 

Ash 
0.20% 

Std. dev. (%) < 50 

ANALYTICAL 
Av, value 

S Si Fe Co Pb Ca Al Na Mg 
0.10%   0.05%   0.03%    0.05%   0.04%   0.03%   0.03%    20%       20% 
<SQ       <40       <40        <40        <50        <3Q       <30       < 30      <30 

FROeeKTIES: 

Y. Mod. (10H»i) (1) 
T. Sir. (lO^psO (2) 
C. Str. (10>ps0 (3) 
Ftot. Str. (i0>p$0 <4) 
Density (a/cc) (5) 
C. Exp. (lOVQ (6) 

(cai<m/MC cfii**K) (7) 
S. Res. (lO^ohm cm) (8) 
Apparent porosity 

ffitn 

tVWut ad. *».(%) AV. v MIM 8M.A 

1.5 10 1.2 10 
0.8 10 0.6 10 
3.5 10 3.5 10 
2.0 10 1.8 10 
1.7 2 
1.8 5 2.2 5 

0.33 10 0.30 10 
9 10 12 10 
16% 

Supplier's  Availability 

.(%) 

W eel H.T. Prop. 

I3Q0F       4000F 

. 

- 

C 
' ' 

■ 

-■ 

GRADES 

Great Lakes TL 

SIZES & SHAPES 

cyl 3-6" 
blk 3/4-6" x 2-18" 

PRICE RATE or CAP. DEL 

< $ 1 /lb       over 30 M T/yr    2 mo 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-56 T 
(5) ASTM-C-134-41 
(6) Expansion 0-75 *C 
(7) Thetmal diffusivity 
(8) Volt/amps 

• 

. 

• 

■ 

■■^■■■'■"'■"."f' MHMB 
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GRAPHITE PRODUCT MvHftÄ^ti 

Characterization 
• ■■    - ■  ' ■ i i ii i 

TTfEr extruded, medium grained; high strength; good electrical conductivity; high 
purity; high reproducibllity; low porosity; long experience; used for electrolytic 
 - 

1 ' 

1 ■ 
HFG: calcined petroleum coke an<* coal tar pitch; graphitised over 2500C; Achetion 
electric furnace; over 20T batch sise • 

1     "■ " I III!   ——»■■■ 

Ca      Al        Y        II hfe        tfi 
0.03% 0,03% 80ppm 50ppm 35ppm 30ppm 
<M   S3^  <Sg    <gS9 <so    *so 

ANALYtlCAk       Ash     S        Si Fe        Co      Fb 
Av. value     0. 20% 0. 01% 0.05% 0.03% 0.05% 0.04% 
SWU dfiY.flKS? <Sg   <i0   5^   <W   ^iff 

notERTIES: Test Spedmen With Grain 
TO 

y. Mod.(10^»0 
T. Sir. (lC»ps0 
C. Sir. (iPpnl) 
Osx. Str. (10»p$0 
Dmaity (M/CC) 

C Exp. (lO^rO 
Thsnvi. Cowl. 
(csf-ctn/sec cn^K) 
S- Res. (lO^ohm cm) 
Apparent porosity 

Test Spedmen 
or 

Method 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 
(8) 

1.4 
1.2 
4.5 
2.6 
1.78 
2.0 

0.39 
8 
13% 

10 
10 
10 
10 
2 
5 

10 
10 

b . i 

AfrfmtGfain 

10 

Typtcel H.T. 

1.2 
1.0 
4.5 
2.4 

2.2 

0.36 
12 

10 
10 
10 

5 
10 

1S00F 

• :-::;: i 
- 

ism 
■ 

Supplier's Availability 
  

SUPPMER RATE or GAP. 
m 

GRADES SIZES ASHAPES 

Great Lakes TPL cyl3.6" <$l/lb over30MT/yr   2 mo 
blk 3/4-6,; x 2-13" 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75'C 
(7) Thermal diffusivity 

Volt/amps 

m 

■ 

■ 



. 

"; 
■ 

GRAPHITE  PRODUCT NO-ill 
— 

■ 

Characterization 
TYPE: extruded, medium grained; low coeff. therm, exp.; good el«   trical and thermal 
conductor; long experience; high production; used for furnace electrode», mold stock, 
«intermg boats, heater elements, and cruciblea — 

Mgjft calcined petroleum coke and coal tar pitch; graphitized over 2500C; over 20T 
Tatch size 

ANALYTICAL 
Av. value 

Ash 
<1.0% - 

■ 

   ■ 
**OrE*TI£S: Twt Specimen Grain 

- 

Y. Mod. (lO^tO 
T. Sir. (IOHNO 

CStr. (10»p80 
Fte». Str. (10>p»0 
OmsHy (g/^) 
C. Exp. (HH/*Q 
Tnsnn. Oond. 
(Ml-cm/»ec om^'K) 
S. Res. (UHohm cm) 
Scleroecope Hardness 

(1) 
(2) 
(3) 
(4) 
(5) 
0) 

(7) 

1.8 
1.5 
5.6 
3.3 
1.77 
2.5 

With Grain 

1.0 
1.0 

-1 
6.5 
S5 

.•(- 5.85 
2.4 

4.5 

■ : ,0 

Typical H.T. ftop. i.V. 

2.1        3« 
4.8 
4.0 

7.3 
6.2 

SMppliT't Av^l^l^y 

SIZES Ik SHAPES RATE or CAP. 0 SUPPUER GRADES 

Speer Carbon 700 cyl 3-7" <|l/lb       100-31« T/yr     0-2 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(/) 4 Point loading 
(5) Wt/vdhune 
(6) Expansion 0-600 *C 
(7) Guarded hot plate 
(8) Volt/amps 

■ 

172 
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, 
QRAPHfTE PRODUCT NO »4 

- 

Chancterizatlon ,1 
^ TT/fc extruded, medium grained; food electrical conductirity; high purity-; low porosity; 

chemical resistant; high production; long experience used for electrolytic anodes 

MfG: calcined petroleum coke and coal tar pitch; graphitised over 2500C; over 2DT 
batch sixe 

■ 11 

ANALYTICAL: 
Av.  value' 

Ash 
0.08% 

Fe 
<200ppm 

  

■ 

1- ...i^. 

MQierries; 

. 

mmmmmmm 
1 . mm 

Method ßm.Vtkm     SM.tfM^%)      Aa«MM     m.4n.l%) 1300F 

Typical H.T. Pnm, 

Y. Mod. (lO^psi) 
T. Str. (i0»p«) 
C. Str. (IO^MO 

Ftas. Str. (10^»0 
D«»rity(g/cc) 
C. Exp. ao*/*o 
Thomn. Cood. 
(cikem/aas an^K) 
S. R«. (10 «ohm cm) 

(1) 
(2) 
(3) 
<4) 
(5) 

(6) 

1.0 
5.5 
2.5 
1.64 
2.4 

7.2 

5     J 
1 

■ 

4.5 

v .' u - 

■ ■■ ■ 

Sopplf«r't Availability 

. 

sumjER anADCQ SIZES & SHAPES RATE or CMP. 

i 700 ^ I 9".  10ndU <$l/lb   3M-30M T/yr    0-2 mo 

(1) ASTM-C-190-59 
(2) ASTM-D-695 
(3) 4 Point loading 
(4) Wt/volume 
(51  Expansion 0-600*C 
(6)  Volt/amps 

• 

■ 

■ 

■ 

■ 
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GRAPHITE PRODUCT fNX-JM. 

Clwract^risfCtofi 
TTflE: extroded, m»<1iuin gnmmdi torn coeff. of therm, cxp., good electrical 
conductiTitf; high tezoperature oxidation resistant; long experience; high production; 
mrd for ftimifr rlrrtrrrir«   

MFG: calcined petroljum coke and coal tar pitch; graphitix^d over 2500C; over 20T 
batch aire ^ 

ANALYTICAL- 
AT. value 

Ash 
< 1.0% 

-55 —— 

r*0K*TIBS: 
- 

T«t Typkal H.T. 

Y. Mod. (lO^Mi) 
T. Str. (10»p«i) 

C. Str. (10»pt0 
FtaK. Str. (KPpsi) 
Danstty (2/cc) 
C Exp- (10*/-C) 

(cakM/aK oni**K) 
(lO^ohm cni) 

*•(%) 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 

.55 
4.5 
2.0 
8.2 
1.64 
2.4 

10.9 

3.4 

^ 

I 

■ 

Supplier's Av«ll«bHity 
! 

SIZES li SHAPES TEorCAP. 

r Carbon 
'    \ 

700 /w cyl 12" lc 14" dia    <$l/lb        100-3 M T/yr      0-2 mo 
60-96" long 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loaüng 
(5) Wt/volumc 
(6) Expansion 0-600*C 
(7) Volt/amps 

• ■ 

m 



II — 

GRAPHITE PRODUCT WO, MM 

 Chanctiiiation  
nrpf.- ftxtruded,  mediiun grained; high «trength; low cocff. of therm, exp. ; high pui-ity; 
good nuclear properties; Ugh temperature "Mridatioo resiatant; loag experience; u»cd 
for molda. ji^a. fiacteree. moderator« for nuclear pilee. end rocket aoaale ineert» 

HFG: calcihed petroleum coke and coal tar pitch; grapldticed over 2500C; over 20T 
batch aize 

AHAVmCM;      Ash Al B Ca      Fe Mg Ni Si II V 
AT. value lOOppmmax < 10ppm<lppm<lppm 5ppm <lppm <10ppcn 30ppm <iOppiu Ippra 

NtOtBKn&t Test Typical H.T. ftap. 

»4%) 

Y. Mod. (10V>0 CD 1.8 
T. Sir. (10>psö (2) 1.6 
C. Str. (10>psO (3) 6.4 
Rex. 9tr. (10»p«0 (4) 3.2 
Density (g/cc) (5> 1.77 
C. Exp. (10*/-C) (6) 2.4 
Tharm. Oond. 
(caKm/MC cm*-K) (7) 
S. Res. (lO^ohm on) (8) 6.35 

1.1 
1*4 
6.8 
2.6 

4.2 

■ 

2.0 4.0 
6.2 9.6 
3.8        5.8 

• 
0.23 
6.25   10.3 

x 

Supplier's  AvaHability 

Speer Carbon 873RL 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-69S 
(4) 4 Point loading 
(5) Wt/volume 
(6) Ekpansion 0-600«C 

SIZES4SHAPES 

cyl 14*« maac dia <$l/lb 

RATE or CAP. 

100-3 M T/yr     0-4 mo 

■ :• I 

■  a   -. 

■ ■ • 
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— QIIAHftTE  PRODUCT NO-MI 

Ctaracterizatlo« 
»—■i 

'I 

t 

■   ' 
nife extruded,  medium graiaed; faifh »trengfkS low eoefC oClfcentt. ezp.; long 
experience; need for mold stock, jigs snd fixture«, rocket nozsle intert«, sintering 

MfG: calcined peiroieum coke sad cool tar pitch; grapkitined orer ZSOOC; 1-20 T 
batch eise 

AMMYTICJL: 
ii »i i »I 

■ 

PKOPEKTIES: 

Y. Mai. (UflN) 
T. Sir. (10>ps0 
CSKr. ao>pto 

r.(lO«p«ö 
(g/cc) 

c ßp. aovQ 

Tat ■ 

(1) 
(2) 
(3) 

(5) 
(6) 

(Ml-Clll/MC CM**IQ (7) 
S. Hw. (MHohei c«) (g) 
Scleroccope Hardness 
Permeability czn^/sec 

1.8 
1.6 
6.4 
3.2 
1.77 
2.4 

6.4 
38 
2.6-5.9 

«■.«MM    M.SW.(%) 

1.1 
1.4 
6.8 
2.6 

('-; 

4.2 

H.T. 

2.0 4.0 
6.2 9.6 
3.8 5.8 

0.23 
6.25 10.8 

0.5-8.8 

i i r tUtmmm 

sr Carbon 873S 

SupplJ«r's AvailtbHity 
^IMICsrCAP. 

cyi i2«UM <$l/lb       100-3 MT/yr     0-2 mo 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(51   Wt/volume 
(6) Expansion 0-600'C 
(7) Guarded hot plate 
(8) Volt/amps 

■ 

^41» 

« 

- 

■ 
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GRAPHITE   PRODUCT  NO. »8 
■ ■ 

Characterization 
. 

TYK: extruded, medium grained; good electrical conductivity; used for mold stock, 
rocket nozzle inserts, heater elements, and crucibles 

HFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined; 
over 20T batch size i 

——^ 
ANALYTICAL' 
Av. value 

Ash 
0.3% 

isst Specimsn WrthGraln 
or 

U^HMMI Av.VWM      SM.4I 

CD 1.6 
it) 1.3 
(3) 5.3 
U) 2.8 
(5) 1.72 
(6) 2.6 

I 

rROKRTIES: 

Y. Mod. (IPpsi) 
T. Sir. (UPpsi) 
C. Str. (10*ps0 
Flex. Str. (10»t»l) 
Dsnstty (g/oc) 
c. Exp. iio*rc) 
Tnorm. Cond. 
(csl<m/ssc cm«*K) 
S. Res. (ICHohm cm) 

öw.(%)      Aa 

Grain TypicsJ H.T. Prop. 

1.1 
1.1 
6.2 
2.4 

4.2 

■ ■ J 

(7) 7.1 

= - 
1 

Supplier's Availability 
' 

SUPPLIER 

Speer Carbon 

QRAOeS SiZESASHAPES 

• 

875S cyx 18-30" 

RATE or CAP. DEL 

v$l/lb BM-SOMT/yr   0-2 mo 

(1) Sonic 
(2) ASTM-C-190-59 
(3) A5TM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600 #C 
(7) Volt/amps 

• 

: 

i 

• 
■ 

■ 

■ 

I7i 
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ORAPHfTE  PRODUCT 

Characterization 

TYK: «rtn»d«dt medtam grained; high rcproducibility; long experience; us^d for mold«, 
jig», fixcare«, sintering boats, crucibles, support zfa&terisl in furnace brazing & heat 
fcrsating. aad «usceptor in indactioo henting fttrnnces   i 1 i    i    i     mmmmmm^mmmmmmmmmmmmmm     i    i   ■          n T   T i    i T-r T       O i i i i       ——MM       I i     i l i        in 

HFG: calcined petroleum coke and coal tar pitch; graphitised over 2500C; machined; 
"n?OT batch sise 

  ANAirnCAL "^ PI 

—- 
PROHWES: Test Qpsdwen 

OC' 
With Grain 

Y. Mod. (lO^tl) 
T. Str. (10»p«i) 
C. Str. (10>p8i) 
FIsx. Str. (10>p$l) 
Dsnsity (g/a) 
C. Exp. (10VC) 
Thsiiii. Cond. 
(csl-cm/sse em^K) 
8. Rss. (Kh^sn cm) 

(1) 
(2) 
(3) 
(4) 
(5) 

(6) 

Aw. VHIM    SOL dw-OO 

0.9 
4.0 
2.0 
1.60 
2.1 

9.4 

Agsinst Grain 

to.vk*    «d.dw.(%) 

0.8 
2.8 
UZ 

3.5 

i Typical H.T. Prop. 

4000F 

■ 

(■■■1% 

■ 

■      ! 

8UPPUER 

Jpeei Carbon 

3üpp:!ar'$ Ava.'^blllty 
~        " III! I 

SIZES ASHAPE8 ORAOES   •■TT1 

»96G cfl 9-20" 
blk 16" x 16" 

PRICE 

<$l/lb 

(1) ASTM-C-190-59 
(2) ASTM-D-695 
(3) 4 Point loading 
(4) Wt/volume 
(5) Expansion 0-600*C 
(f) Volt/amps 

RATE or CAP. 

100-3 M T/yr    0-2 mo 

■ 



■ 

GRAPHITE PRODUCT 

Characttrization 
ITIf: extruded, medium graiued; food eiectric»! conductiritf; low porosity; chemical 
reaistant; long eacporience; high production; used for electrolytic anodes, jig«, fiarture», 
hiatnr ftlanwnU! aintariniboiti^ ftiitmiau. ilniimiag faaata  radfciBMrimatfrlalinfaraacabffcatoglihaatUaattflg 

HFG: calcihed petroleum coke aud coal tar pitch; graphitiaed over 2500C; over 20T 
batch sis« 

ANALYTICAL' 
Av.  value 

Ash 
0.1% 

FROHRTIES: 

v 
Y. Mod. (10^*0 
T. Sir. (lO^tQ 
C. Sir. (10»ptl) 
Rw. Sir. (10,ps0 
Dsnsity (g/cc) 
C. Exp. (10*/-O 
Therm. Oond. 
(oton/sse cm**K) 
S. Res. (KHehm cm) 

Test Spscimsn With Grain 

(I) 
(2; 

(S) 

AplHl AMldi        Typleal H.T. Pwp. 

S.l 2600 
1.7 

6.5 

[ «s 

v 

m 

(i) 

{V. 

(A) 

taoop     400» 

■ 

• ■ 

rrf\o o»fto 

Sttp^Htf'» AvtttoW^y . 

8UPPUER 

Spoor Carbon 

QRAOCS 

-OOi 

(1) 4 Point loading 
(2) Wt/volume 
(3) Volt/amps 

SQXSASHAPCS mwmm m mm* mm DOM 3^,       RÄH Of CAPt 

blkto30s^in        <$lAb      3U-S0MT/yr     0- 

■ 

' 

■ 

' —*" 



■ 

GRAPHITE  PRODUCT  NCLilL_ 

Characterization 
TYK: extruded, medium grained; good electrical condnctivity; low porosity; long 
experience; high production; used for electrolytic as xiec, mold stock, jigs, fiattures. 
tunaort material in furnace braEJM lc heat treating, aiatering boats, heater elemcpf 

MfG; calcined petroleum coke anc? coal tar pitch; graphitised over 25 O^C; Ache eon 
electric furnace; over 20T batch eise 

ANALYTICAU 
Av. valus 

Ash 
<0.1% 

nOKRTIES: Tstt Specimen 

Y. Mod. (IOHMO (I) 1.8 
T. Str. (10>|»i) (2) US 
C Str. (I0>pe0 (3) 5.6 
Rw. Sir. (10>|»0 (4) 3.3 
Dwwity (g,'cc) (5) 1.7 
c. Dcp. (ia«/-o (6) 2.2 
Therm. Good. 
(csl-cm/iee cm^K) 
8. RM. (KHohm cm) O) 6.1 
Sclere scope Hardness 35 

■ 

**(*)       A».VMM      Ktf.SM.(%) 

1.2 
1.0 
5.8 
2.4 

■ 

3.2 

Typicel H.T. Prop. 

• ■ 

■   ■ 

... Supplier s Availability 4^. 
SUPPLIER 

Speer Carbon 900 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-C-69S 
(4) 4 Point loading 
(5) Wt/volume 
(6) CKpansion 0-600*C 
(7) Volt/amps 

SIZto ASHAPES 

to 60 sq in 
cross section 

MM 
<$l/lb 

m 

RATE er CAP. 

3M-30UT/yr    0-2 mc 



_.—:. —-  ~  

GRAPHITE PRODUCT NO. lil 
ijg' 

 Charjcterization       -■■          
T-y^. extruded, medium grained; good electrical ccndcctivity; high puHty; good nuclear 
"propertie«; low porosity; highly oriented; chemical resistant; long experience; high 
production; used for electrolytic anode« and moderators for nuclear piles 

MFG; calcined petroleum coke and coal tar pitch; graphitixed over 2500C; over 20T 
batch sise 

ANALYHCAk 
Av. value 

Ash 
<J02% 

V 
< 2ppm 

I 

FROKRTIES: 
■ 

Y. Mod. (lO^wO 
T, Str. (10»p80 
C. Sir. (10>ps0 
Bm. Sir. (IPpsi) 
OHisity(g/oO 
C. Exp. (KH/X) 
Thsnn. Oond. 
(csl-cm/sec cm»*K) 
S. Rs». (KHohm cm) 

TwISpscimsn With Grain 
or 

tfal tm MJ Aw. \nHM     Std. SI 

(1) 1.8 
(2) 1.5 
(3) 5.6 
(4) 3.3 
(5) 1.77 
(6) 2.2 

Afainsl Grain Typical H.T. Bop. 

8M.dw.(%)       AV.VIHM     atd.ctoy.(%) UOOF 

11 
1.3 
5.9 
2.6 

4.2 ■ 

(7) 7.5 
i 

Supplier's Availability 

ker Carbon 900 

SI2ES4SHAPES 

to 60 tq in 
cross section 

PRICE 

<$l/lb 

RATE or CAP. 

3M-30M T/yr T. 0-4 mo 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-C-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600 *C 
(7) Volt/a.np« 

f 
lt2 



•1 

<t 

GRAPHITE  PRODUCT NO  U? 
■f r 

-■■■••,f* 

. 

Characterization 
TYK: extruded, medium grained; high reproducibility; used for mold stock, susce|rtor 
in induction heating furnaces,  crucibles, and electronic tube anodes 
  

MfSr calcined petroleum coke and coal tar pitch; graphitixed rr5 2500C; machined; 
1-20T batch eise 

ANALYTICAL 
Av. value 0,01% - 

MOK&TIES: Tost Spscimsn            With Groin 
or 

Afsinst Groin .. lypicol H.T. Prop. 

NflKJ 
Msthod sw.«to».(%)    *.**■»   au.osv.(%) 1900F       4000r 

Y. Mod. (10^»l) 
T. Str. (10»p$0 1 

CStr. (IO^SO • 

HK. Sir. (10>ps0 (1) 2.1 • 

DswHyd/cc) (2) 1.62 **'* 

C. &«p. (IC^/'C) (3) 1.9 3.4 < 

Thtm. Cons. ■ i  ■«- •       V '   - 

(cokm/Mc cin^K) .Onf'-i mtiiS 
S. Ras. (lO^ohm cm) (4) 7.9 iff** 

Scleroscope Hardness 37 • 

Supplier's Availability 
Si2CS*SHAPES PRICC RATE or CAP. 

Speer Carbon 7479 cyl 2-S/4,,-14•,       <$l/lb 10-100 T/yr      1 mo 

(1) 4 Point loading 
(2) Wt/volume 
(S)   Expansion 0-600«C 
(4)   Volt/amps 

103 



GRAPHITE PRODUCT  NO-iü. 

m i   i ■II   ■■ 
Characterization 

i        n.    ■ H     - 

TTK: extruded, medium grained; high itrength; high reproducibility; high productioo; 
recommended as a substrate grade 

^.Mn ^ - •   —   *'     ■■'»■       v   J-        ■^J..^.^>*vr|l»,l.  nil.    - .   ■   i» IP,    gin 

MFS: calcined petroleum coke and coal tar pitch; graphitised over 2500C; machined; 
"HTOT batch «iae 

ii .:, • I 

ANALYTICAL 
Av.value 

Ash 
0.09% 

— 

M!     IT 

MtOtmiR: Test Specimen With uTwn                               s^JMnÄ vwBln Typical H.T. Pi up. 
"l"■,,"■' ■ 

Method ki.>h*m ML <*».(%)       M.VMM •M.dw4%) iJOOf      400or 

Y. Mod. (IOHäO (I) U6 l.S 
T. Str. (10>J»0 (2) 1.8 1.7 :: .3 
CAT. (10>p»0 0) 7.1 7.8 • «iff 

FtaK.9tr.aQ^0 (4) S.5 3.2 
.    ■ ' 

D»4lty(f/cc) (5V 1.73 rv- i 
C. Exp. (IOVO (6) 4.1 5.2 
TlwiR. Cond. .   . 
(«Km/ssr cm«'IQ » . *KM 
S, R^ (lO^ohm cm) <7) 9.1 

■ 

QRAOGS 

SX-4 

Suppliar'a Availability 
•^ 

StZESaSHAPtS 

cyl 14" dU 
blk 4" x 22" 

DOUT RATE or CAP. 

$l-10/lb      10-100 T/yr       0-2 mo 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(5) Wt/yolume 
(4)  Expansion 0-600*C 
(7)  Volt/amps 

■ 

I 

Ite 



GRAPHITE  PRODUCT NO-US- 

rlzation 
mfe fortroded, me<ttqm gTained; Mgh ■trtaigtfa; ttaed » a «ubtttttte gmdc 

■ 

1 ^vu 

■ .. ,     ..   .. .^S-itiAä i- 

MFG.- olcined petroletun coke and coal tar pitch: ttraphitUed over 2500C; machined: 
"TW-2000 lb feilsch sise 

ANALYTICAL: 
AT. TaJue 

Ash 
0.1% 

»l—l ■■    .11». 

PROKHTIBS: 

Y. Mod. (IPpti) 
T. Sir. (10^0 
C. Sbr. (10>|N0 
Fl«. Str. (10»ps0 
Dansity (f/cc) 
C. Exp. (1<H/*C) 

(casern/age en»»*K) 
S. RM. (l(h*ohni en) 

MSpKlm«. m***"* ****** 

(6) 

' .< 

(1) 
(2) 

2.4 
8.3 
4.6 

(4> 
(5) 

1.73 
S.4 

9.7 

I/' 

Typicsl H.T. 
— 

r      r. ^^ 7 . *j,. 
Q    ft 

0-   4  3 

6.0 

• 

I GktJ 

I    .      ■ 

■ 

■ 

SÜPPUE 

r sxs 

  
Supplier's Avalfiblllty 

■ ■ ■ 

(1) ASTM-C  190-59 
(2) ASTM-C-695 
(3) 4 Point loading 
(4) Wt/volume 
(5) Expansion 0-600*C 
(6) Volt/amp« 

4SHAPES PRICE 

blk 3-1/2" x 17-3/4" $l-10/lb   10-100 T/yr  0-6 mo 

185 
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GRAPHITE  PRODUCT NO. W 

Characterization 
TffB: extruded, medium grained; good electrical coaductor; good titxermal conductor; long 
experience; high production; used for electrolytic anodes, mold stock, rocket no sale 

MFS; calcined petroleum coke and coal tar pitch; grapbitUed over 2500C; machining and 
grinding as required; 100-2000 lb batch sise 

AT« value 
Ash 
.06% 

With Grain 

Y. Mod. (10*p»0 Sonic 1.2 
T. Str. (10V$0 
C. Sir. (10>pi0 NEMA 5,3 
RK. Str. (I0»ps0 NEMA 3.0 
Dw»lty(f/cc) NEMA U68 
C. Exp. (10«/-C) NEMA 2,9 

(csl-ciV«sr cm»*K) 
S.Re^(10^ohmcm) NEMA S.Z 
Hardness 35 (Scleroscope) 

0.9 

4.4 
2.5 

3.8 

4.2 

H.T. 

n 

Suppli«r's Availability 

Stackpole Carbon 
• 

HB1.4 cyl 1/8-5-1/2"    <$l/lb 
(up to 80" Ig) 
blk 1 - 4" 
rod IOmü-1/8" 
pit 1/16-1" 

RATtor CAP. 

100-3 MT/yr 

■ 

f) 

% --v 

r 
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GRAPHITE PRODUCT NO-HI 

Characterization 
—— 

TYPE: extruded,  medium grained; good electrical conductor; good thermal conductor; 
high reproducibility; long experience; Ugh production; used for mold stock, jigs and 

raa, aUflhirfirtif anndfti  flwying mhri  inri «liitfrfnf linitl      , 
MPG: calcined petroleum coke and coal tar pitch; graphitised over 2500C; machining and 
grinding as required; 100-2000 lb batch «ise 

ANALYTICAL: 
Av^ value 

Ash 
• 08% 

With Grain 

*M%) ■ 

last 

(cai wmfm CW^IQ 
S. RM. (lO^ohm cm) NEMA 
Hardness     35 (Scle rose ope) 

2.7 

Y. Mod. (10^0 Sonic 1.5 0.9 
T.Str. (lO^tO 
C. Str. (10»p80 NEMA 3.7 3.6 
Ftac Str. (10>p$i) NEMA 2.4 1.9 
nm***(g/oc) NEMA 1.61 
C. Exp. (iOV*Q NEMA 2.1 4.1 

5.0 

ft.MI,. Typfcsl H.T. Prop. 

U00F 4000F 
• 

. 

■ 

■ 

Supplltr's  Availability 

Stackpole Carbon HBX 

SIZES 4 SHAPES 

cyl 1/8-5-1/2" 
(up to 80" lg) 
blk 1-4M 

rod 10 001-1/8" 
p!t<l/16-l" 

RATE or CAP. 

<$l/lb        100.3 m T/rr 

I 
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ORAPWTE FROOÜCT IIOJÄ 
■ 

Characterization 
TYfE: eactrttdfMl, meditun grained; hifh parity; long experience; 
boron content carefully controlled; recommended where application 
nantron cMytnrm rrnmm mmrtian 

MfS? calcined petroleum coke mad coal tar pitch; graphitiaed ov«. 
electric furnace; l-?-0T batch a'ae 

r propertie«; 
- t 

nil     nun 

ANALYTtCAt; 
AT. value 

Ash 
<0.1% 

B - 
<0. 8ppm 

■ 

■ 

Tart 

Y. Mod.(lO^$0 
T. Sir. (10>pw) 
C. Sir. (10>p»0 

Str.(10>p^) 
(t/cc) 

C Exp. (lOVQ 

H - 

CD 
(2) 
(3) 
(4) 
(5) 
(61 

(catcm/MC crn^K) 
S. RM. (KHohm cm) (7) 
Thermal neutron abaorbtion 
Cross section (milliharna) 

us 
1.4 
4.0 
2.4 
1.70 
2.2 

.42 
7.3 

•*.*»(%) 

1.1 
1.3 
6.0 
2.0 

3.8 

• 33 
9.4 

Typknl H.T. Aop. 

11)  i 8 .3f«R 

■ 

mah*«a) 

S^Pfftior'a AvallaMltif 

Union Carbide AGOT 

(1) Sonic 
(2) AST*-C-190-49 
(3) ASTM-C-109-54T 
(4) AS IM-C-78-49 
(5) Wt/Tolume 
(4) bar 5/16" x 5/8" a 6" 
(7)   Volt/amps 

^OXS 4 SHAPES 

blk 4.20** 

(?1 "Or 

RATE or CAP. I pm 
<$l/lb 10-100 100~SU     I mo 

T/yr     T/yr 

i« 
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GRAPHITE  PÄOWICT WC  149 

Chi rvc t • ri ZAtlon 
TYPE: extruded, mediun j rained; loag experience; large and small 
production; thermal «hock resistant; need for furnace electrode« 

high 
electrolytic * 

HFG: calcined petroleum coke; graphitUed 
machined: over 20T hatch sixe 

2500C; Acheson electric 

ANALYTICAL 
Av. value" 

Ask 
0.30% 

Y. Mod. (I0«p»0 
T.Slr.(10>p«) 
C. Sir. (ICpd) 

(g/CC) 
c. Eup. (io«rc) 

(KHahmoHO 

AVVMIM    aa 

1.4 It 
Li 15 
4.4 19 
Z.Z 14 
1.58 2 
1.38 19 

0.36 
8.6 

*■*%)      *a 

0.8 14 
.76 23 

4.0 15 
1.4 25 

0.24 
12.8 

Typtcsi H.T. 

i 

SupplUr's  Av»ll«WI«ty 

Union Carhide AGR 
AQSR 
AGLR 

Mm« ORF. 

cyl 3" - 5-3 M"       <$10/lb 100-3 M T/yr 
pits 3/4-5-3/4"thk 

I mc 

HI 
(2) ASTM-C-190-49 
(3| ASTM-C-190-54T 
(4) ASTl(l-C-78-49 
(5) Wt/volume 
(6) har5/16"x 5/«Mx6" 
(7) Volt/amps 

I 

x    «W 

— 



GRAPHITE   PRODUCT  NH   150 

Characterization 
TYPE: extruded, medium grained; long experience; high production; used for furnace 
electrodes,  electrolytic anodes, mold stock,  sintering boats, heater elements, 
crucibles,  thermocouple sheaths, and end plates 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Ache son 
electric furnace; impregnated in secondary processing; machined; 1-20T batch size 

ANALYTICAL 
Av. value 

Ash 
0.42% 

PROPERTIES: Test Specimen 
or 

With Grain Against Grein Typical H.T. Prep 

Method Av. Vahie SfcLdsv'*) Av, VAIU# •faL*v.(%) 

Y. Mod. (10*psi) (1) 1.6 12 0,9 8 
T. Str. (10»p«i) (2) 1.4 16 1.0 14 
C. Stf. (10»p«0 (3) 5.6 24 5,3 22 
Flex. Str. (10*psJ) (4) 2.7 17 1.8 25 
Density (c/cc) (5) 1.69 1.5 
C. Exp. (10VO (6) 1,6 12 
Therm. Cond. 
(cal-cm/sec cn^'K) 0.38 0,22 
S. Res. (104ohm cm) (7) 8.2 12 13,9 10 

Supplier's Availability 
SUPPUER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL 

Union Carbide AGX 
AGSX 
AGLX 

cyl 3" - 5-3/4" 
pit 3/4-1" 
blk 1-5" 

<$l/lb 100-3 M T/yr 1 mo 

(1) Sonic 
(2) ASTM-C-19--49 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" x 5/8" x 6" 
(7) Volt/ampa 

• 
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GRAPHITE  PRODUCT  NO-ül 

Characterisation 

TYPE: extruded,  medium grained; long experience; high production; used for furnace 
electrodes, electrolytic anodes, and mold stock 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheeon 
electric furnace; impregnated in secondary processing; machined; 1-20T batch size 

ANALYTICAL' 
Av. value 

Ash 
0.68% 

MOFERTIES: 

Y. Mod. (KPpsi) 
T. Str. (10»p«l) 
C. Str. (10>p$J) 
Ftex. Str. (10»p«i) 
Deniity (g/cc) 
C. Exp. VLWQ 
Therm. Cond. 
(csl-cm/sec cm2*K) 
S. Res. (KHohm cm) 

Test Specimen 
or 

With Grain Against Grain Typical H.T. Prop. 

Method Av.Valut 8M.<tow.(%) Av. V.lu« 8td.d«v.(%) 1300F       4000F 

(1) 1.5 9 1.0 9 
{2) 1.3 17 1.2 19 

(3) 5.2 12 5,2 12 . 

(4) 2.4 16 1.8 18 
(5) 1.71 2 
(6) 1.9 

0.373 

12 3.39 

0.306 

7 

(7) 8.2 12 10.1 14 

Supplier's Avaiicbility 
SUPPUER GRADES SIZES &SHAPES PRICE 

Union Carbide AGX cyl 6 - 12,, <$l/lb 
AGSX blk 6-12" thk 
AGLX 

(1)  Sonic 
(2)  ASTM-C-190.49 
v»)  ASTM-C-109-54T 
(4)  A51M-C-78-49 
(5)  Wt/volume 
(6)  bar 5/16" x 5/8' •x6" 
(7)  Volt/amps 

RATE or CAP. DEL. 

100-3 M T/yr       1 mo 

■ 
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GRAPHITE  PRODUCT Nn 152 

Characterization 
TYH: extruded, medium grained; long experience; large and small sizes; digh 
production; thermal shock resistant; used for furnace electrodes and electrolytic 
anodes 

Hfd: calcined petroleum coke; graphitized over 2500C; Acheson electric furnace; 
machined; over 2GT batch size 

ANALYTICAL Ash 
Av, value 0.79% 

nomriES: Test Specimen 
or 

With Grain Against Grain Typical H.T. Prop. 

Method Av. V«[u« «d. detf.(%) AV.VSIUS mä.äm.(%) 1300f 4000F 

Y. Mod. (IPpsi) (1) 1.2 14 0.8 14 
T. Str. (10»p8l) (2) .88 18 .81 20 
0. Str. (IPpsi) (3) 3.7 19 3.8 17 
Flex. Str. (10*psl) (4) 1.7 18 1.3 12 
Density (fr'cc) (5) 1.57 Z 
C. Exp. (KH/'C) (6) 1.9 14 3.0 6 

(cal-cm/sec cm2*K) 0.35 0.28 
S. Res. (ICHohm cm) (7) 8.9 7 11.1 8 

SUPPLIER 

Union Carbide 

Supplier'» Availability 
GRADES 

AGR 
AGSR 
AGLR 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" x 5/3" x 6" 
(7) Volt/amps 

SIZES ASHAPES PRICE RATE or CAP. DEL 

cyl 6-12" 
blk6- 12" thk 

<$10/lb 3M-30M T/yr 1 mo 
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I 
GRAPHITE  PRODUCT  NO-Ul 

Characterization 
TYPE: extruded, medium grained; long experience; large »izes; high production; used for 
molds, jig« and fixtures,  tueceptor in induction heating furnaces, and crucibles 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson 
electric furnace; impregnated in secondary processing; machined; over 20T batch size 

ANALYTICAL' 
Av« value 

Ash 
1.2% 

MOPERTIES: 

Y. Mod. (10*pti) 
T. Str. (10«psO 
C. Str. (lOSpsi) 
Flex. Str. (10*psO 
Density (g/cc) 
C. Exp. (IfrVQb 
Therm. Cond. 
(cal-cm/ser; cnr^'K) 
S. Res. (104ohm cm) 

Test Specimen WKh Grain Against Grain Typlctl H.T. Prop 
or 

Method Av. Valut •M. dsv.(%) Av. V.lu« nd.d«/.(%) 1300f       4000F 

(1) 1.2 6 1.1 7 
(2) 1.3 13 1.2 15 
(3) 5.5 11 5.0 15 
(4) 2.2 15 1.9 18 
(5) 1.70 1 
(6) 2.7 

0.38 

9 3.8 

0.29 

5 

(7) 8.9 13 10.7 20 

Supplier's Availability 
SUPPLIER 

Ulioi Carbide 

GRADES 

A XL. 

SIZES & SHAPES PRICE 

cyl 20"x 24" dia <$l/lb 
blk 20 x 20" cross section 
blk 24 x 24" cross section 
blk 24 x 30" cross section 

RATE or CAP. DEL 

over 30 M T/yr   1 mo 

O)   Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" x 5/8" x 61 

(7) Volt/amps 

193 
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GRAPHITE   PRODUCT  NO-i*!. 

Characterizetion 
rfFE: extruded,  medium grained; high purity; long experience; large and small fises; 
used for molds, jigs and fixtures,  susceptor in induction heating furnaces, heater 
elements^ and crucibles 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson 
electric furnace; impregnated in secondary processing; machined; 1-20T batch size 

ANALYTICAL Ash 
Av. value 0. 03% 

nOPERTIES: Test Specimen 
Of 

With Grain Against Grain Typical H.T. Prop 

Method Av.VahM •M.dsv.(%) Av.Valus atd.dw.(%) 

Y. Mod. (10*p$i) (1) 1.7 11 0.9 11 
T. Str. (10«p^) (2) 1.2 18 0.9 20 
C. Str (10*psi) (3) 4.6 17 4.6 13 
Flex. Str. (lO'psi) (4) 2.9 29 1.7 18 
Density (g/cc) (5) 1.63 3 
C. Exp. (KH/'C) (6) 1.1 25 3.4 4 

(cal-cm/sec cm><K) 0.39 0.25 
8. Ret. (KHohm cm) (7) 7.9 10 12.3 8 
Low gas evolution 
Guaranteed max a ih 0. 08%, ave 0. 03% 

oupplier's Availability 
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL 

Union Carbide AUC cyl 1-1/4-8" <$l/lb 3M-30M T/yr 1 mo 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" x 5/8" x 6" 
(7) Volt/amps 

19H 



GRAPHITE   PRODUCT   NO   i5S 

Characterization 
TYPE: extruded, medium grained; high purity; long experience; large and small sices; 
used for molds, jigs and fixtures,  susceptor in induction heating furnaces, heater 
elements, and crucibles 

MFG: calcined petroleum coke and coal tar pitch; graphitised over 2500C; Acheson 
electric furnace; impregnated in secondary processing; machined; 1-20T batch size 

ANALYTICAU Ash    ^ 
Av. value 0.03% 

FROFBRTIBS: 

Y. Mod. (10*pti) 
T. Str. (10>p$i) 
C. Str. (10>psi) 
Flex. Str. (10>p$i) 
Density (g/cc) 
C. Exp. (iO^/'O 
HIM in. Cond. 
(cal-cm/sec cm^'K) 
S. Re«. (ia4ohm cm) 
Lew gas evolution 
Guaranteed max ash 0. 08%,  ave. 0. 03% 

Test Sp^-imen With Grain Against Grain Typical H.T. Prop 
or 

Method Av. Valus 9M.d»v.(%) Av.Vilu« •M.dsv.(%) 13O0F        4000F 

<*)  . 1.4 14 1.0 9 
(2) 1.1 17 1.1 18 
(3) 3.9 18 4.4 20 
(4) 2.2 20 1.9 19 
(5) 1.66 
(6) 1.8 

0.40 

20 3.3 

0.321 

11 

(7) 7.7 4 9.8 11 

Supplier's Availability 
SUPPLIER GRADES SIZES 1 SHAPES PRICE RATE or CAP. DEL. 

Union Carbide AUC cyl 20 - 24" <$l/lb      3M-30MT/yr      1 mo 
cyl9-lS,' <$l/lb      3M-30MT/yr      1 mo 

(1}   Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-109-54T 
(4) ASTm-C-78-49 
(5) Wt/volume 
(6) bar 5/16" 5/8" x 6" 
(7) Volt/amps 
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GRAPHITE  PRODUCT  NO  W 

Characterization 
TYPE: extruded, medium grained; long experience; high production; used for mold stock, 
rocket nossle inserts, susceptor in induction heating furnace, continuous casting dyes, 
heater elements. an4 crucibles nents.  anc 

id petrol« I4PQ. caTcmed petroleum coke and coal tar pitch; graphitiaed over 2500C; Acheson 
electric furnace impregnated in secondary processing; machined; 1-20T batch size 

ANALYTICAL 
Av. value 

Ash 
0.1% 

noHwes: Test Specimen 
or 

With Grain 

Av. VahM    ttd. d^.{%) 

Agsinst Grain 

Atr.VSkM     atd.«tov.(%) 

Typical H.T. Prop 

IflOOP         4000f 

Y. Mod. (ICPpti) (1) 1.8 3 
T. 8tr. (10H)^) (2) 1.4 16 
C. Str. (10»ps0 
Flex. Str. (10»psi) (3) 2.8 14 1.3           25 
Density (E/cc) (4) 1.68 2 
C. Bcp. (KH/'Q (5) 1.35 U 
Themn. Cond. 
(cal-cm/sec cin>'K) 0.381 0.241 
8. Res. (ICHohm cm) (6) 8.19 15 13. 1           14 

Supplier's Availability 
SUPPLIER 

Inirn Carbide 

GRADES 

CS 

SI/ES& SHAPES PRICE RATE or CAP. DEL 

cyl 1-2-3/4"        <$l/lb        over 30M T/yf     1 mo 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-78-54T 
(4) Wt/volume 
(5) bar 5/16" x 5/8" x 6" 
(6) Volt/amps 

196 
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GRAPHITE  PRODUCT   NO-ilL 

Characterization 
TYrt: extruded, medium grained; long experience: high production; used for rocket 
nozzle inserts, susceptor in induction heating furnaces,  continuous casting dyes, 
heater elements, and crucibles 

MFG: calcined petroleum coke and coal tar pitch; graphitised over 25O0C; Aches on 
electric furnace; impregnated in secondary processing; machined; over 20T batch size 

ANALYTICAL: 
Av« value 

Ash 
1.2% 

FROmmS: 

Y. Mod. (10»p$i) 
T. Str. (10»ps0 
C. Str. (10*ps0 
Flex. Str. (10*psi) 
Density (g/cc) 
C. Exp. (10VC) 
Thenn. Cond. 
(cal-cm/sec cfl^'K) 
S. Res. (lO^ohm cm) 

Test Specimen With Grain Against Grain Typical H.T. Prop 
or 

Method Av.VUu« aM.ds*(%) Av. Value 8W.*v(%) UOOF       4000F 

(1) 1.5 9 1.1 8 
(2) 1.4 18 1.3 25 
(3) 6.0 11 6.0 15 
(4) 2.4 21 2.0 26 
(5) 1.72 2 
(6) 2.2 

0.36 

17 3.8 

0.28 

11 

(7) 8.6 9 11.0 12 

Supplier's Availability 
SUPPLIER GRADES SIZES & 8HAPEI            PRICE RATE or CAP.         DEL 

Union Carbide OS cyl 12 - IS"            <$l/lb 
blk 16-3/8-17-3/8" 

ovcr30MT/yr   1 mo 

CS cyl 3-11"                <$l/lb 
blk 2 - 12" 
ave Ash 0. 1% 

over30MT/yr    1 mo 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" x 5/8" x 6" 
(7) Volt/amps 

197 



GRAPHITE  PRODUCT   NO-i*! 

Characterization 
TYP£: extruded, medium grained; high purity; long experience; good nuclear properties; 
boron content and total ash are extremely low; used in applications requiring low 
niMitrnn  rantiir^ rrniifi  «»rtinn anrf Irv«/ ga ■ P.VnhiHon fma--  1 flO ppm AmM 

HFG: calcined petroleum coke and coal tar pitch; graphitised over 250CC; Acheson 
electric furnace; purified during secondary processing for low gas content; 1-20T 
batch size    

ANALYTICAU 
Av. value 

Ash 
<.01% 

B 
< 0. 2 ppm 

PROPERTIES: 

Y. Mod. (10*psi) 
T. Str. (10»p»0 
C. Str. (10»p»0 
Flex. Str. (10>pt0 
Density (g/cc) 
C. Exp. (lOV'C) 
Tltarm. Cond. 
(cal cm/sec cm^'K) 
S Ret. (ICHohm cm) 
Thermal neutron 
Cross section (millibarns) 

Test Specimen With Grain Against Grain Typical H.T. Prop 
or 

Msthod Av.Valu« •M.<äw.(%) Atf.VshM iM.dw^%) 130OF 4000f 

(1) 1.5 1.1 
(2) 1.4 1.3 
(3) 6.0 6.0 
(4) 2.4 2.0 
(5) 1.71 
(6) 2.2 

0.33 

3.7 

0.26 
(7) 9.3 11.9 

sorbtion 3.9 

Suppliar's Availability 
SUPPUER 

Union Carbide 

GRADES 

TSX 

SIZES t SHAPES PRICE 

blk up to fxi'bcM"  < $l/lb 

RATE or CAP. DEL 

10-100  100-3M    4 mo 
T/yr      T/yr 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" x 5/8"x 6" 
(7) Volt/amps 

i98 



GRAPHITE  PRODUCT wn  159 

Characterization 
TYPE:  extruded,  medium g' lined; long experience; low coat; low Vanadium; used for 
electrolytic anodes 

HFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheron 
electric furnace; impregnated in secondary processing; machined; over 20T batch size 

ANALYTICAL- 
Av. value 

Ash V 
60ppm Zppm or less 

F*OPe*TI£S: Test Specimen 
Of 

With Grain Against Grain Typical H.T. Pinp 

Av-VahM     SM.<tov.f%) Av.VaHia     mt.4mt.(%) 130»        4000F 

Y. Mod (lOHuO (1) 1.5 1.0 
T. Str. (10>psl) (2) 1.3 1.2 
C. Str. (IPpsi) (3) 5.2 5.2 
Rw. Str. (10»p$j) (4) 2.4 1.8 
Dansity (g/cc) (5) 1.71 
C. Exp. (IOVC) (6) 2.0 3.4 
Therm. Cond. 
(cal-cm/soc cm>'K) 0.381 0.311 
8. Res. (i(Hohm cm) (7) 8.2 10.0 

Suppliers Availability 
SUPPUER 

Union Carbide 

GRADES 

YBF 

SIZES 4 SHAPES           PRICE 

blk 4-13/16 x               <$l/lb 
12-7/16 x 30" 

blk 6-7/8x 9-9/10 x 
50" 

RATEot CAP. 

10-100 T/yr 

DEL. 

2-5 mc 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" x 5/8" x 6" 
(7) Volt/ampa 
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QRAPHftE  PROÜUfcT NO 

         Chtfracterlzatlon 
TYK: «rtraded, medium grained; higJi purity; long experience; used for jigs and 
fixtures 

—— 

_ 
HFG: caicihed petroleum coke and coal tar pitch; graphitized over 2500C; Acheson 
electric furnace; impregnated in secondary proceBging; machined; 100-2000 lb 
batch «i— 

ANALYTICAL' Ash 
Av. value 25ppm . ' 

PROKKTieS: Test Spcclmsn           With Grain • ' Against Gain Typical H.T. tap. 

Method AV.VWM aw. *».(%) Av. Value 9*. <*.(%) 

Y. Mod. (10«psi) 1.7 0.9 ■ 

T. Str. (10"pri) 1.2 0.9 
C. Str. (ICpsi) 4.6 4.6 . 

Fiex. Str. (10*psi) 2.9 1.7 . 

Density (g/cc) 1.68 - vtoneC 

C. Exp. (10*/'C) 1.1 3.4 • i 

Thenn. Cond. • 

(cal-cm/sec cni**K) 0.39 ■ 0.25 ■ 

S. Res. (104ohm cm) 8.0 12.3 

Supplier's  Availability 
SUPPLIER 

Union Carbide 

GRADES SIZES A SHAPES PRICE RATE or CAP. 

CCH as finished machined $ 1-10/lb    < 10 T/yr 
parts.   Max size 
C-l/2"dia3r24"lg 

2-5 mo 

900 

uitw? 

■ 

v 
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GRAPHITE PRODUCT NCXJil 

Characterization 
TYPB: extruded,  coarsegrained; max grain «ice 0.13" 

MfS? calcined petroleum coke and coal tar pitch; graphitised over 2500C 

ANALYTICAL' 

PROHRTIES: 

Y. Mod. (10*psi) 
T. Str. (10*pti) 
C. Str. (10»ptl) 
Rex. Str. (ICPpti) 
Density (g/cc) 
C. Exp. (ICH/'C) 
Therm. Cond. 
(cel-cm/sec cm'-K) 

Test Specimen 
or 

With Grain Against Grain 

1 

S. Res. (ICMohmcm)2 

1 BTU/£t/#F 
2 ohm in x 10'5 

Av.Valu«     Std.d«v.(%)      Av. Value     8W. <»«.(%) 

.50..60 
1.8-2.2 
1.0-1.2 
1.52-1.56 

76-84 
32-34 

Typical H.T. Prop. 

1S00F      4000F 

■ 

Supplier's Availability 
SUPPLIER GRADES 

Graphite Products       CGE 
Division, 
Carborundum Co. 

SI7ES&SHAPES 

cyl 14" 

PRICE RATE or CAP. DEL. 

0-6 mö 

CGR 

■ 

- 

It 



GRAPHITE  PRODUCT  NO-Mi. 

Characterization 
TYK: extruded,  coarse grained; max grain eize 0. 26" 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C 

ANALYTICAL 

FROPeHTIES: 

Y. Mod. (10*psi) 
T. Str. (lOJpsl) 
C. Str. (10»p$0 
Flex. Str. (lO'psl) 
Density (g/cc) 
C. Exp. (10VO 
Thenn. Cond. 
(cal-cm/soc cm*'«)1 

S. Ret. (KHohm cm)2 

1 BTU/ft/#F 
2 ohm in x 10"5 

With Grain Test Specimen 
or 

Method Av.Valu«      8W.^.(%) 

.35-. 45 
1.6-2.0 
.8-1.0 
1.52-1.56 

Against Grain 

Av. VakM     Std. &&».{%) 

Typical H.T. Prop. 

1300F       4000F 

72-78 
36-40 

Suppler's Availability 
SUPPLIER 

Graphite Products 
Division, 
Carborundum Co. 

GRADES 

CGE 

CGR 

SIZES&SHAPES 

cyl 16 - 24" 

PRICE RATE or CAP. DEL 

0-6 mo 

rH~—HM 
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GRAPHITE  PRODUCT NO. 163 

Characterization 
TYPE: «xtruded, coarse grained; low coeff.  of therm« exp.; good electrical conductor; 
high temperature oxidation resistant; long experience; high production; used for 
furnace electrodes 

HFG: calcined petroleum coke and coal tar pitch; graphitired over 7.500C; over 20T 
batch size 

ANALYTICAL Ash Fe Si ■ 

"Av» value 0.45%        600ppm   300ppm 

PROPERTIES: Test Specimen 
nr 

With Grain Against Grain Typkal H.T. Prop. 

Method Aw.VahM Std.d«v.(%) Av Value 8ld.dwr.(%) 1300F       4000F 

Y. Mod. (IPpti) (1) 0.6 
T. Sir. (10»psl) (2) 6.0 4. 0 6.0        1.0 
C. Str. (IPpsi) (3) 2.2 2.2 2.4       3.6 
Flex. Str. (IPpsi) (4) 9.1 8.2 1.3       2.1 
Density (g/cc) (5) 1.59 
C. Exp. (ICH/'C) (6) 1.4 2.9 
Therm. Cond. 
(cal-cm/MC cn^'K) • 

v ■ 

S. Res. (lO^ohm cm) (7) 8.6 IS, 2 

Supplier's  Availability 
SUPPUER 

Speer Carbon 

GRADES 

700 

SIZES & SHAPES PRICE 

cyl 16-24" dia x    <$l/lb 
60-96" lg 

RATE or CAP. DEL. 

3M-^0MT/yr    0-2 mo 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-C-695 
(4) 4 Point loading 
(5) Wt/volume 
(6) Expansion 0-600 *C 
(7) Volt/amps 

■   ■ 
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GRAPHITE  PRODUCT  NO  164 

Characterization 
TYK: extruded, coarse grained; low coeff. therm, exp.; good electrical cooductor; good 
thermal conductor; low cost; long experience; high production; used for furnace 
tkctrrtM. and mold «tncfr  

MFG: calcmed petroleum coke and coal tar pitch; graphitised over 2500C; over 20T 
batch size 

ANALYTICAL 
Av. value 

Ash 
1.0% 

FROPEKriES: 

Y. Mod. (10»p3l) 
T. Str. (KPpsi) 
C. Sir. (lOW 
Hm. Str. (10*p»0 
Dwsity (ft/cc) 
C. Exp. (lOVO 
Thomi. Cond. 
(cal-cm/sec crn^'K) 
S. Res. (104ohfn cm) 

Test Specimen 
pr 

(1) 

(2) 
(3) 
(4) 

(5) 

With Grain 

Av-VWlM     8td.«tew.(%) 

1.2 

1.6 
1.62 
2.5 

Against Grain 

Av.Valo«     aid.d«.(%) 

Typlcsl H.T. Prop. 

1300F      4000F 

4.2 

9.8 

Supplier's  Availability 
SUPPUER                    GRADES SIZES & SHAPES PRICE RATE or CAP.         DEL 

Speer Carbon                  700 cyl8-10"dia <$l/lb 100^3 M T/yr    0-2 mo 

(1) Sonic 
(2) 4 Point loading 
(3) Wt/volume 
(4) Expansion 0-600'C 
(5) Volt/amps ■ 

- 
■ 

201 

■ 

"T""1. 



GRAPHITE  PRODUCT  NO. W 

Characterization 
TYPE:  extruded, coarse grained; good electrical conductor; long experience; high 
production; used for furnace electrodes,  sintering boats,  crucibles, and support 
material in fumaca brar.iny lr h**t tr^sHng 

MFG.-  calcined petroelum coke and coal tar pitch; over 20T batch sise 

ANALYTICAL          Ash              S              Si Fe Ca Al 
Av. value       0,30%        0.10%     0.04%      0,04%        0.03%       0.03% 
std, d^v.WU  ^so £££ da <an **n <in 

V 
70ppm 

PROPERTIES: Test Spscimsn 
or 

Umtttrtti 

With Grain 

iW.VWM    8M.d8v.(%) 

Agsinst Grain 

Av.Vslus     9M.<tov.(%) 

Typical H.T. Prop. 

Y. Mod. (ICpsi) (1) 1.2 10 1.0 10 
T. Str. (10»ps0 (2) 0.6 10 0.5 10 
C. Str. (10»pri) (3) 2.0 10 2.0 10 
Flex. Str. (ICpsi) (4) 0.9 10 0.8 10 
Density (g/cc) (5) 1.55 2 
C. Exp. (lOVQ (6) 1.1 5 2.1 5 
Thenn. Cond. Th« 
(cal-cm/«sc cm*^) (7) 0,33 10 0.30 10 
S. Res. (ICHohm cm) (8) 9 10 12 10 
Permeability (D'A rcy) 0.65 10 0.47 10 

Supplier's Availability 
SUPPLIER 

Great Lakes 

GRADES 

HC 

SIZES ASHAPES 

cyl 14" dia 

PRICE RATE or CAP. DEL 

<$l/lb        over 30M T/yr    1 mo 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75'C 
(7) Thermal diffusivity 
(8) Volt/amps 
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GRAPHITE   PRODUCT  NO   ^ 

Characterization 
TYPE: extruded,  coarse grained; good electrical conductor; long experience; high 
production; used for furnace electrodes 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson 
electric furnace; over 201 batch size 

ANALYTICAL 
Av. value 

Ash 
0.30% 
^50 

S 
0,10% 
<5Q 

Si 
0.04% 
<40 

Fe 
0.04% 
<^0 

Ca 
0.03% 
<30 

Al 
0.03% 
<30 

V 
70ppm 

PROPERTIES:                   Test Specimen With Grain Against Grain Typical H.T. Prop. 

Method Av.Valu« Std.dtv.(%) Av. Value Std.d«v.(%> 

Y. Mod. (ion»«)                     (1) 1.1 10 0.9 10 
T. Str. (10>psl)                        (2) 0.4 10 0.3 10 ■ 

C. Str. (10>p8i)                       (3) 1.8 10 1.8 10 
Hex. Str. (10»p$i)                    (4) 0.8 10 0.7 10 
Density (g/cc)                          (5) 1.55 2 
C. Exp. (10</'C)                      (6) 0.9 5 1.8 5 
Them«. Cond. 
(cal-cm/sec cm^K)                 (7) 0.31 10 0.28 10 
S. Res. (lO^ohm cm)               (8) 10 10 12 10 
Permeability (D'Arcy) 0.80 10 0.74 10 

Supplier's Availability 
SUPPLIER 

Great Lakes 

GRADES 

HC 

SIZES «.SHAPES PRICE 

cyl 16-24" dia      <$l/lb 

RATE or CAP. DEL 

over 30M T/yr    1 mo 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75*0 
(7) Thermal diffusivity 
(8) Volt/amps 

■ 

l 
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GRAPHITE  PRODUCT  NO_liL 

Charactarization 
TYPE: extruded,  coarse grained; good electrical conductor; high purity; high 
reproducibility; long experience; large sizes; high production; used for electrolytic 
anodes 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Ache son 
electric furnace; over 20T batch size 

Ash S Si Fe Ca 
0.20%      0.03%    0.05%     0.03%      0.03% 

Std. dev.f%l <50 < 50        <:30        <S0 ^30 

ANALYTICAL 
Av. value 

Al          V              Ti Na 
0,03%  60ppm   30ppm    20ppm 
-Sifl £ifi <L2Ä <?Q 

MOKWeS: Test Specimen 
or 

wieuKxi 

With Grain 

Vr.vskw    8ld.dM.(%) 

Against Grain 

Av.vrtM    ttd.dsv.(%) 

Typical 1 

1300F 

i.T. Prop 

4000F 

Y. Mod. (10^>8J) (1) 0.9 10 0.8 10 
T. Str. (10>ps0 (2) 0.5 10 0.5 10 
C. Str. (10>p$i) (3) 2.5 10 2.5 10 
Rex. Str. (10«p$i) (4) 1.0 10 0.9 10 
Density (g/cc) (5) 1.60 2.0 
C. Exp. UWQ (6) 1.9 5 2.2 5 
Therm, Cond. 
(cal-cm/sec cin**K) (7) 0.31 10 0.28 10 
S. Res. (lO4^!!! cm) (8) 9 10 12 10 
Apparent porosity 28% 

Supplier's Availability 
SUPPUER GRAPES 

Great Lakes HL 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75 *C 
(7) Thermal diffusivity 
(8) Volt/amps 

SIZES & SHAPES PRICE 

cyl Iff», 17",  19" dia  <$l/lb 
lengths to specification 

RATE or CAP. DEL 

over 30M T/yr    2 mo 
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GRAPHITE  PRODUCT NO. ik/k 

Characterization 
TYPE   extruded, er arse grained; long experience; large and small sizes; h^gh 
production; thermal shock resistant; used for furnace electrodes 

MFG.  calcined petroleum coke; graphitised over 2500C; Acheson electric furnace; 
machined; over 20T batch size 

ANALYTICAL' Ash 
Av. value         0 .96% 

nonwes: TestSpedmen            With Grain                    Against Grain            Typical H.T. Prop. 
or                                                                                                                                           . —.. 

■ 

Method           Av.Valu«     8td.dw.(%)       Av.VskM      Mü.itov.(%)           laOOP       4000F 

Y. Mod. (IO^SO (1)              0.5          13               0.5           21 
1  Str. (10»psj) (2)                 .44        17                 .42         11 
C. »if. C10»p»l) (3)               1.9          22               2.0           18 
i'm. St. cio»psi) (4)                 .84        17                  .84         17 
D«wiiy if/oc) (5)               1.54        2.5 
C. Eip. [lO^/'Q (6)               1.2          31                1.9           16 
Tnenn. Cood. 
(csl-cm/sec cm2'K) (7)              0.32                           0.27 
S. Res. (KHohin cm) (8)              9.6          10             11.3 

Supplier's Availability 
SUPPLIER GRADES               SIZES «SHAPES           PRICE             RATE or CAP.          DEL 

Union Carbide AGR                 cyl 14-35" dia        <$10/lb        over 30M T/yr   1 mo 
AGSR               blk 20-24" 

(blks to 24"x24"x 
100" in size) 

• i 'i 

(1)  Sonic > 

(2)  ASTM-C-190-49 
(3) ASTM-C-109-54T 
(4) AS1M-C-78-49 
(5)  Wt/volume ■ 

(6) bar 5/16" x 5/8"x 6" 
(7)   Thermal dlffnsivity 
(8) Volt/amps 

; 
1 
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GRAPHITE  PRODUCT NOOal 

ChamcUrization 
TYPE: extruded, very coarse grained; max grain size 0,52" 

• 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C 

ANALYTICAL- ■ 

KOKKriES: 

t 

Y. Mod. (10«p»i) 
T. Sir. (10»psi) 
C. Sir. (10»pai) 
Ftex. Sir. (10»psl) 
Density (g/cc) 
C. Exp. (lOVC) 
Thtmi. Oond. 
(c*cm/9*c cm^K) 1 
S. Ras. (KHohm cm) 2 

Test Spscunsn 
or 

With Grain 

AfcVWMS     •M.d«.(%)      Av. 

l 
.6-.7 
2.5-3.5 
.12-. 17 
1.59-1.63 

'■ .! i- 

65-70 
42-46 

Grain Typical H.T. Prop. 

M.o^.(%) 1300F       4000F 

■ 

■ 

, 

i ■   : 

■ 

■ 
1 

1 BTU/ft/T 
2 ohm in x 10-5 

Supplier's Availability 
SUPPUER 

Graphite Products      CGE 
Division, 
Carborundum Co. 

GRADES aZES 4 SHAPES 

cyl 30 - 56,, 

COR 

PRICE RATE or CAP. DEL. 

0-6 
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GRAPHITE PRODUCT NOJL22. 

 Characterization  
TYPE: e3fvruded, very coarse grained; good electrical conductor; long experience; high 
production; used for furnace electrodes 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; over 2ÖT 
batch eise 

Ash            S Si Fe Ca Al V 
0.30%       0.10%     0.04%       0.04%       0.03%      0.03%       70ppm 

Std. dev.fll)    ^50 i^fi <40 <40 <30 ^30 < SO 

ANALYTICAL 
Av. value 

PROPeKTIES: Test SptciiHin 
mm 

With Grain Against Grain Typical H.T. 
aa^ii ^-^i 

Av.VWu« m.4m4%) Av.¥ihw «**».(%) 130OF       4 

Y. Mod. (10^)$i) (1) 0.9 10 C.8 10 
. 

T. 9tr. (10»p»i) (2) 0.6 10 0.6 10 
C. Str. (10»p»j) (3) 3.0 10 3.0 10 
Flax. Sir. (10»p8i) (4) 1-0 10 0.8 10 
Oentny(g/cc) (5) 1.60 2 
C. Exp. (IWQ (6) 2.4 5 2.8 5 
Therm. Cood. 

(cal-cm/«ec cm^K) (7) 0.27 10 0.25 10 *. 
S. R«s. (KHohin cm) (8> 7.5 10 10 10 • 

. 
■ 

. 

Supplier's Availability 
SÜPPUER 

Great Lakes HC 

(1) Sonic 
(2) Gage dimension 
(3) ASTM-C-39-56T 
(4) ASTM-C-78-59 
(5) ASTM-C-134-41 
(6) Expansion 0-75'C 
(7) Thermal diffusivity 
(8) Volt/amps 

SI2ESÄSHAPES 

cyl 30.56" dia 

RATE or CAP. 

<$l/lb        over 30M T/yr    1 xno 

• 
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Hot Worked Graphite Producf (No».  171 through 173) 

At thif time there are two producers and supplier« of hot worked 
graphite products; namely.  Union Carbide,  Carbon Products Division, 
and Du ramie Products.    Union Carbide commonly refers to its products 
as "high density graphite -"Z" series grades. "   Since hot worked graph- 
ite is characterised by high density, approaching theoretical, this class 
has been subdivided into two subclasses:   very high density,  over 2. 0 g/cc 
(No.  171) and high density,   1. 85 to 2. 0 g/cc (Nos.  172,   173). 

Hot worked graphite products are unique in many respects, as 
compared to molded or extruded graphite products.    For example, bulk 
densities as high as 2.2 g/cc, which is within a few percent of real density, 
are available.   Accompanying this high density is a significant increase in 
strength,  decrease in permeability, increase in thermal conductivity, ab- 
sence of structural macroflaws, and capability of taking a fine surface 
finish to close tolerances.    Other effects in connection with compact 
structure are thermal stability and resistance to creep at high temperature. 
A wide range of anisotropic properties is available in the hot worked 
graphite products. 

However, the unique and desirable properties mentioned above 
apply principally to "with the grain" values.   It must be remembered that 
the high anisotropic characteristics of the hot worked graphite products 
would tend to provide some poorer cross-grain properties.    This is clear- 
ly evident for mechanical properties such as Young's modulus, tensile 
strength, and flexural strcu^th. 

The unique characterisation of hot workr d graphite products offers 
interesting possibilities for applications to military system components. 
For example, hot worked graphites are candidate materialu for rocket 
nozsles and nose cones in the missile field vherc resistance to erosion 
at high temperatures is most important.   Also, applications in other areas, 
such as the nuclear metallurgy fields, are indicated. 
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GRAPHITE  PRODUCT NO~LLL_ 
- h 

Characterization 
TYPE: bot worked; very high density; high reproducibility; high strength; good thermal 
conductivity; highly oriented; low porosity; used in the aerospace field where resistance 
to erosion is critiral: «xwirial nanHration« in mirT^r Anri mmtaUnrfie*! fimld^ 

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C and finally 
hot worked; 100-2000 lb batch size 

• 

ANALYTICAL' 
Ay, value 

Ash 
0.1% 

■ ;, 

HOKRTIES: 

Y. Mod. (IPpti) 
T. Str. (10»psO 
C. Str. (10»psO 
Rex. Str. (10>(»i) 
Density (g/cc) 
C. Exp. (10*/ C) 
Thenn. Cond. 
(csl-cm/sec cm»'K) 
S. Res. (KHohm cm) 

Test Specimen 
or 

With Gram Against Grain typical H.T. Prop. 

Av.VMw    lM.dM.(%)      AwLVWee     8M.dev.(%) 1300F      4000F 

.i   - 

(1) 

(2) 
(3) 
(4) 
(5) 

(6) 
(7) 

3.4 0.8 

9.1 
6.2 
2.0 
0.6 

■ * 

V 

1.3 ■ 

2.5 ■ •-.j ■ 

8.6 
■ 

0.17 
19.7 

, • • ' 

Supplier's Availability 
SUmJBt GRADES SIZES «SHAPES PMCE RATE or CMP. DEL 

ü.i«CrMd. 2TB c,! 8-1/2 - U" dl»   $10-100/»       10-100 T/yr   4 mo 

(1) Soni '    ^ 'Ji h'"y       < •    : 

(2) ASTM-C-109-54T ',': ' *"^ 
(3) ASTM-C-78-49 
(4) Wt/volume 
(5) bar 5/16" x 5/8" x 6" 
(6) cyl l/2-i"diax6" lg 
(71 Volt/amps 
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Thermal Expansion vs.   Temper- 
ature,  ZTB Graphite,  8-1/2" di«. x 11" 

^o 

4.« • 
i 

1 > ^— s, 
■ 

> 
s > 

s i   4 

1.» 
wmgMM 

i ■ 

■ 

■ 

A ,3 

■ 

' 
himm. 'C 

Young's Mo tulus vs.  Temperature, 
ZTB Graphite.  8-1/2" dU. x 11" 

FIGURE 33   HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NO. 171 
(Furnished by Union Carbide) 
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GRAPHITE  PRODUCT NO_L2i_ 

Characterization 

inturnAl rrafka. void«, or other atmchiral defect« at detectedbyradiogranhiciniDection 
MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; and not 
worked; 100-2000 lb batch «ice 

ANALYTICAL 
Ay, value 

Ash 
0.1% 

PROPERTIES: 

Y. Mod. (10«psl) 
T. Str. (10»p$j) 
C. Str. (10*ps0 
Flex. Str. (lO^nsi) 
Density (g/cc) 
C. Btp. (lOVQ 
Thtnn. Oond. 
(cal-cm/sec 011**10 
S. Res. (ID^ohm cm) 

Test Specimen 
or 

Method 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

(7) 
(8) 

With Grain 

Av.Vtli»     a*d.d«v.(%) 

Against Grain 

2.6 
4.0 
7.2 
5.4 
1.95 
0.7 

0.52 
7.1 

9 
15 
18 
14 
1.5 
.35 

ÄV« VflllM 

0.8 
1.2 
1.2 
2.4 

8.2 

0.20 
19.9 

*.(%) 

Typical H.T. Prop. 

1300F 

5 
14 
13 
14 

. 

r 
Supplier's  Availability 

SUPPUER 

Union Carbide 

GRADES 

ZTA 

SIZES & SHAPES PRICE RATE or CAP. DEL 

cyl 8-1/2 - 14" dia  $10-100/lb     10-100 T/yr     1 mo 

V 

TYPE: hot worked; high density; fine grained; high reproducibility; high strength; good 
thermal conductivity; highly oriented; low poroei^y; grade is certified to be free of 

!ncu&4t 

(1) Sonic 
(2) cyl 1/4" dia 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" x 5/8" x 6" lg 
(7) cyl 1/2-1" dia je||»" If 
(8) Volt/amp« '""•ffi^"—Im" 

■ 

i 
■    Mm 

a 

- 

*   ., 

2i* 

it ... 

■ 

BBm&'ü 
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TUM. «C 

' 

Thermal Expansion v«.   Tempera- 
ture,   ZTA Graphite»   14*' dia. x 10«' 

Young'» Modulus vs.  Temperature, 
ZTA Graphite,   U" dia. x lO" 

CROSSHCADAATC 0. •!<> IMCH/MIhPJTC 

NO. or ROOM na or HKH 
TEI4P.»AMF1.M TCMP. SAMPLE» 

BLOCK NO.    11 nn 6.  
"      NO.    « • 4 
H     MPUII« M ft 
*   m.tii        *• i 
"      NO. IM H ft 

* 

«MYESACC Or SOUR O« MORC TEHTl 
•INDCVIOUAL TESTS 

With-Grain Ultimale Tenstt»M   «* Across-Grain Ultimate Tensile Strength vs. 
Strength vs.  Temperature, 
ZTA Graphite,  14" dia. x 10" 

,w 
FIGURE 34   HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT MO.  172 

(Furnished by Union Carbide) 

.^ 
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•WITH OltAIN 

•ACROM GRAIN 

••M MM 

rSMPKRATVRC, *C 

Thermal Expansion vs.  Temperature, 
2TA Graphite,  8-1/2" dia. x ly 

Young's Modulus vs.   Temperature, 
ZTA Graphite,  8-1/2" x 11" 

■ i CNOMHEAORATC.  • CM INCll/MIMUTK 

>/«     R   I 

3». «aKütAWS«!»«» 

.w H» ■ n •!■     '  * 
.q*TD ^S   .*lisl    fW MM 

With-Grain Ultimate Tensile Strength 
.OH TOtKIC'fl^ ^ ;    ▼••  Temperature,  ZTA Graphite. 

8-1/2" «a. x 11'» vrf 
Its.   .;■ 

FIGURE 35  HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NO. 172 
(Furnished by Union Carbide) 
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GRAPHITE  PRODUCT  NO. U? 

Characterization 
TfK: bot worked; high density; low porosity; used fox ji^s and fixtures, and heater 
elements; also av« liable in purified grade 50ppm total inopurides 

MFG: manufacturing methods claimed to be proprietary 

ANALYTICAL     Ni Ca Fe Si Al Co Mo Ti Na 
Av. value  ZOOppm ZOOppm   lOOppm   75ppm   75ppm    25ppm     lOppm      lOppm   IGOppm 

nOPEKTIES: Test SpaclmsH 
or 

Wrth Grain Against Grain typical H.T. Prop. 
«J-^.I^^I 

AV. T0HM •**».(*) Av. VMIM «**»(%} uoor     4ooof 

Y. Mod. (IO^MO (1) 2.1 15 1.9 15 2.2        2.8 
T. Sir. (IPpsi) (2) 5.0 20 4.9 20 5.0        9. 0 
C. Str. (10>psO (3) 20.0 20 19.0 20 20.5      25.0 
Flex Str. (10^*) (4) 10.0 20 9.5 20 10.1      14.0 
Density (g/cc) 1.85 5 
C. Exp ilO*rC) . 4.2 5 4.1 5 5.4 
Thenn. Cond. ■ 

■ . 

(ca^cm/sec cm«-K) .30 15 .29 15 - 

S. Res. (KHohm cm) 15.0 1 15.5 1 

■ 

Supplier's Availability 
SUPPLIER GRAUES 

Duramic Products      D-857 

SIZES A SHAPES PRICE RATE or CAP. DEL 

upto 15"x6"z3" $10-100/lb   <10 T/yr 1 mo 

(1) Sonic 
(2) ASTM-C-565-65T 
(3) ASTM-C-528-63T 
(4) ASTM-C-328-56T 

217 
■ . 



Pyrolytic Graphite Product« (Nog.  174-180) 

Pyrolytic graphite is still a relative newcomer in the field of graph- 
ite products and although there are many types reported in the literature 
and a great deal has been done on a laboratory or pilot scale, only a few 
graphite products are commercially available*    The unusual properties 
of pyrolytic graphite, particularly its very high density, high purity, and 
high degree of orientation, has excited the imagination of design engineers 
for use in advanced military and aerospace systems.    However, it must 
be recognized that there is a limited amount of c xperience and familiarity, 
together with limitations on manufacturing capabilities for wide ranges of 
sizes, and these factors have handicapped widespread application. 

All pyrolytic graphite is formed by carbon deposition on a surface 
by decomposition of a carbonaceous gas, such as methane, in a process 
carried out at very high temperatures, usually above 4000F.    The result- 
ing product is polycrystalline and behaves like a metal in the basal plane 
(parallel to the surface of deposition-with grain), but acts like a ceramic 
material across these planes (against grain). 

This section of graphite products is limited to pyrolytics available 
in free standing and of massive form, which are essentially pure carbon- 
containing materials.   Other graphite products in this directory, which 
are produced by a pyrolytic technique, are described under "pyrolytic 
tape, " "metallo-pyrolytic, " and "graphite foams. "   The composites of 
pyrolytic graphite deposited on conventional graphite are not included in 
this directory. 
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QRAPHITE  PRODUCT  NOJJ1 

Characterization 

TYPE: pyroiytic graphite; good thermal conductivity; high parity; high density; low 
porosity; used for moderators for nuclear piles,  rocket nozzle inserts,  susceptor in 

iaihfitifln bfiatiny faraaccii and craciMci  
MFG: manufacturing methods claimed to be proprietary 

• 

ANALYT'ZAL' C 

99.99% 
- 

jggggfc 

Y. Mrd. (I0«p$i) 
T. Str. (10>fM0 
C. Str. (10aps0 
FtaK. Sir. (lO'psO 
Dsnsity (g/cc) 
C. Exp. (KHrO 
Thefm. Cond. 
(cal-cm/sec cm»*K) 
S. Res. (104ohm cm) 

or 
With Grain Agsinst Grain Typical H.T. Prop, 

Ar.VWM     8M.«to¥.(%)       Av. VahM     •M.dM.(%) 

■ 

v 

• 

■ 

■ 

- 

■ 

Supplier's Availability 

SUPFUER 

Atome rgic 
Chemetals 

GRADES 

Pyroiytic 
Graphite 

SIZESaSHAPES 

poviu er 
rods 

PRICE RATE or CAP. 

$10-100/lb    < 10 T/yr 0 mo 

i n 
i alt 
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GRAPHITE  PRODUCT  ;*O.JIl 

 Ctwracttrtzation  
TYPE: pyrolytic graphite; high strength: low coeff. therm«  exp.; good electrical and 
thermal conductor; good thermal insufeitor; high purity; good nuclear properties; high 
reproducibility; low porosity; hi^dy oriented; chemical resittant 

HFG: gaseous hydrocarbon; processed below 2500C; machined and ground; 100-2000 lb 
batch size 

ANALYTICAL A-" 
AT« value       0« 003 8-10.0026% 

PROPERTIES: Test Specimen 
or 

WrthGnln 
c - direction 

Against Qrein 
a-b - direction 

Typical H.T. Prop. 

Method ßu.Vwtm     8M.(tov.(%) Air.VMM     m±öm4%) HOOP       4000F 

Y. Mod. (IO^MO Fig 25-3-4* 1«7 4.4            6 
T. Str. (10W Fig 25-3-4 1.25        20 18.5           10 
C. Sir. (I0«p«0 68 14 
RK. Str. (10»p«0 1«5 21.3           10 
Dsi»tty(g/cc) 2.212       1 
a Exp. (love) 19.44 @ 500F 0.36 £ 500F 
Thsrm. Good. (c).003   «003 
(cal-cm/tsc an**K) 0« 004 @ 500F 0. 826 0 500F fab).371   .210 
S. Res. (lO^ohm cm] 4840 4« 29          6 (e£540 

(ab) 2.03   3.82 
*  All figs« from GE "Pyrolytic Graphite Engineering Handbook" 

Suppliers ^•liability 
8UPPUER 

GE - Detroit 
MPD 

SIZES * SHAPES RATE or CAP. 

pyro Special Shape«       $ 10-100/Ib 
(up to 45") 

pit < 1/16-1" 
pipe<l/2->10" 
flexibles > 144 sq in 

3 mo 

GE - Detroit 
MPD 

pyro 
(nonfree 
standing) 

Special Shapes 
(up to 45") 

pit < 1/16-1" 
pipe <1/2-10" 

$10->100/lb 1-4 «JO 



GRAPHITE  PRODUCT  NO-üfe- 

Characterization 
TYK: pyrolytic graphite; high strength; low coeff. therm, exp.; good electrical 
thermal conductivity; high electrical resistance; good thermal insulator; high purity; 
good nuclear nropgrties: low norositv: highly oriented 

MFG: gaseous hydrocarbon; processed below 2500C; machined; less than 100 lb ■ 

batch size «   -»   * 

ANALYTICAL' C 
99.99% 

- 

norewes: Test Spscimsn y?n •Grain AgslnttGrsIn Typte»! KT. ftep. 
or 

Methou' /WValut *&*».(%) /W.VWM **.**(%) laoof     400or 

Y. Mod. (10<psi) 0) 4.4 1.89 
T. Str. (IPpsi) (2) 18.7 .5 22. 500 25. 000 
C. Sir. (K^psO (3) 66.1 14.5 7 

Rsx. Sir. (KPpsJ) U) 23.5 2.0 10 31.000 
DiraHy(g/oc) (5) 2.20 2.20 
C. Exp. (10VO (6) 1.30 23.7 to 1000-C 
Thsnn. Oond. 
(cskcm/MC cm^K) (7) 1.24 002 0.39     0.0015 
S. RM. (lO^ohm cm) (8) 4.79 8000 2.50 

SUPPLIER 

Raytheon Co. 

Suppliar't AvailabUity 

. 

(1) Static Ir dynamic 
(2) Tensile blank 
(3) Beam 
(4) Bar 
(5) Wt/volume 
(6) Expansion 
(7) Absolute 
(8) Volt/amps 

GRADES SIZES * SHAPES 

Pyrolytic pits lc other 
Graphite geometric shapes 

or GAP. 

$10-100/lb   <10 T/yr 

. 

•' 

C£? 



GRAPHITE PRODUCT  NOaiL 

Characterization 
TYPE: pyrolytic graphite; balk or massive free standing; high strength; parity, density, and 
reproducibility; good electrical conductor,  thermal conductor, thermal insulator, and 
miclear properties: highly oriented; low norositr; chemical and abrasion raaiatant 
HFG: gaseous hydrocarbon; processed to graphite belc / and above 2500C; no secondary 
processing; finishing operations including machining and grinding; less than 100 lb 
batch »ige 
ANALYTICAL Ash 

0.01% max Metallic impurities total less than ZOpjrm 

nOKKTIES: 

Y. Mod. (10*P«) 

" Str. (lOH») 
C. Sir. (IC^psO 
RSK. Str. (10>p8i) 
Density (g/cc) 
C Exp. ilO*rQ 
Thetm. Cond. 
(cal-cm/«ec crn^'K) 
S. Res. (lO^ohm cm) 

issi apectmen 
or 

With Grain Against Qrabi Typksi H.T. Prop. 

2-5 
10-30 
10-45 
15-25 
2-2.2 
2 

1 
1.0 

10-20 
5-10 
5-10 

10-20 
5-10 
5-10 

5-10 
10-20 

1-4 
0.5 
60 

20 

0^1 
2000 

10-20 
10-20 
10-20 
10-20 

5-10 

5-10 
10-20 

same decrease 
same increase 
same      same 
same increase 
same 
same      same 

decrease decrease 

Suppliar's Availability 
SUPPUEK 

Space Age Matl's 

GRADES 

100 

101A 

110 

SIZES a SHAFTS RATE or CAP. 

pit 1/16-1-1/4" $10-100/Ib     10-100 T/yr 
up to 40" x 70" 
pit 1/16 - 1-1/4" >$100/lb        < 10 T/yr 
up to 8" x 12" 
Special Shapes $10-100/lb   < 10 T/yr 

1-2 mo 

1-2 mo 
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GRAPHITE  PRODUCT NO^Zfi. 

Characterization 
TYPE: pyrolytic graphite; high strength; low coeff. therm, exp.; good electrical and thermal 
cnoductor; high parity and resistance; good unclear prope rties; high reproducibility; low 
MfitiflK lowporotitv; chemical resistant; low hardness; mechanicalapplicataons  

MfSr gaseous hydrocarbon; graphitised over 2500C; marhtoing and grinding; 100-2000 
lb batch sise 

ANALYTICAL' 
AT. value 

Al.Olppm 
*B • Olppm 
♦Ca , OOTppm 

♦Co . IGOppm 
Cu • Olppm 
Fe »40ppni 

WO^t ÄT'cS; 

Y. Mod. (ICpsi) 
T. Sir. (10»psi) 
C. Str. (IC^si) 
Flex. Str. (10»p»j) 
Dwwity (f/cc) 
C. Exp. (10*/-C) 
Thsfw. Cono. 
(fsl-cm/sec cm*'K) 
S. Ret. (UHohm cm) 
Emissivity 

Tf«t 

*Mg • OOlppm *Zn , Ij-.pm 
*Nb . 0?ppm *Ta 1. OOppm 

Ti »Olppm   »Not detected less than 
lypicat H.T. Prop. 

2-5 
10-30 
10-50 
>20 
2-2.2 
<2 

10-20 
5-10 

>20 
10-20 

<1 
<2 

A«. M%) 

<1 
>50 

5-10 
<5 

16 24 

20 27 

.5-1 
<1 <5 
• 8 at2000F 

10-20      <2 

<.l 
>2000    <5 

.7 

.6 
3.7 

1.6 

«2 
5 

Thermal neutron abs cross section   3*4 mb 

Supplier's Availability 

Super-Temp $10-100/lb     <10T/yr 

SIZES * SHAPES 

Pyrolytic pit material 
Graphite 1/16-1*' thk 

up to 16" x 65" 
cyl 1/4-29** dia 
up to 36" lg 

i 

■ 

RATE or CAP. 

1-2 

22, 
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GRAPHITE  PRODUCT HO^L 

—   ■ - - 
Characterization 

TYK: pyrolytic reinforced graphite; high strength; high electric«! resistant; good 
thermal inevüator; high parity; good nuclear properties; used for heater elements, 
crucibles, high temperature insulation, and reentry aids . 

JWG; gaseous hydrocarbon; synthetic fiber, cellulose fiber; processed below 2500C; 
machining and grinding; less than 100 lb batch eise 

 ■ ■ — 
ANALYTICAkt :C ■ 

' ■ 

PHOPERTIES: Test Specimen With Grsln Agsinst Qrain 
-■■; — or.      • v^ UM 

Atf.VShM    M.dev.(%)      /W.VklHS     iM.dw.(%) 

Typical H.T. Flop. 

Y. Mod. (I0«p8l) 
T. Sir. (10*ps0 
C. Sir. (KPpsO 
Flex. Star. (10>ps0 
Density (g/cc) 
C. Exp. (lO^rC)* 
Therm. Cond.* 
(csl-cm/«ec cm»*K) 
S. Res. (104ohm cm) 

.4-2 
27.0 

.5-17.0 

.2-2.0 

.2-1.5 
16,3 
3.5 

    i ■ 

M Y 

•■ 

This class of material is manufactured by infiltrating and coaling 
individual fibers of a felt or clothlike material with pyrolytic 
carbon or graphite.    The process can be adapted to overcoating 
the infiltrated material with oxidation resistant materials such 
.s boron nitride, silicon carbide, and niobium carbide.   Bulk 

density can be varied over a wide range as indicated above. 
Supplitr's Availability 

SUPPUER 

Super-Temp 

GRADES SIZES & SHAPES           PRICE 
■ i 

Reinforced pi*: 1M" -1"          $10-10 
Pyrolytic blk 1-3" 
Graphite 

_ 
RATE or CAP. mo 

< 10 T/yr 1-2 mo 

i 

2i a« 

* Thermal Cond. a id C. Exp. vary with density. Materials 
with low density have thermal properties similar to those 
of substrate material. Materials with high densities have 
dermal properties similar to graphite. 
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GRAPHITE   PRODUCT  NO. 180 

! ' 
• Characterization » 

•■ 

TYPE: pyrolytic graphite; high strength; low coeff. thernruexp.; good electrical and thermal 
conductor; good electrical resistance; good thermal insulator; high purity; good nuclear 
prqpcrUfiii high danrity; low jmpte Mlttt gricatsfo chemical rcaiBtent 1 , , 

MFG: gaseous hydrocarbon; processed below 2500C; electric resistance furnace; 
machined and ground; less than 100 lb batch size 

Ash               Fe              V              S              B 
<   1%         <, 05%      < 005%    < , 01%    < Ippm 

Std. dev.(%)     3«. 40      ; j 

ANALYTICAL 
Ay, value 

PROWTIES: 

Y. Mod. (ICpti) 
T. Str. (10*ps0 
C. Str. (10*fMJ) 
Flex. Str. (IPpti) 
Density (g/cc) 
C. Exp. (lO'/'CXl) 
Thwin. Cond       (2) 
(cal-cm/sec cm**K) 
S. Res. (ICHohm on) 

Test Specimen 
or 

Method 

■ 

With Grain Against Grsln    •       Typicsl HX Prop. 

Av. Value     Std.dew.(%)      Av.VMus     SW.dw.(%) 1300F       4000F 

4 : 

14 
2.2 

15 
<5 
<10 
<10 
<5 

: 

i 

50 
19 

60 

3 3.5       2.8 
<20 15 30 
<10 

■ 

< 10 14 14 

■ • 

0.8        0.3 

• 

200 <15 1.4 <15 
.05        <i5 5000        <H 0.4       0.5 

(1) Total value in mils/in to iOOO'F 
(2) Units BTU-Ft/Hr Ft2 •?/ 

■ 

Suppliar's Availability 

■ 

■ 

HU mi  

SUPPUER 

Union Carbide 

GRADES 

Pyrolytic 

SiZES&SHAPES PRICE RATE or CAP. DEL 

pit 1/16-1" $10-100/lb    <10T/yr 1 mo 
pipe 1/2-10" >$100/lb 

/ 
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Fibrous Product» (Nos. 181 through 193) 

' 

Fibrous products in this directory are classified into two sub- 
classes:   yarns, which are made up of fibers of various sizes twisted 
together (Nos.  186-193): and fibers, based on ASTM Standards D-123 
which contains a specific definition for a fiber wherein the length is 
stated as being at least 100 times its diameter or width (Nos.   181-185). 
From a length viewpoint, fibers are classified as ei'her staple (chopped) 
or filaments, wherein filament implies continuous length.    There are no 
graphite monofilaments (over 2" length) commercially available. 

Most all of the fibrous materials available are graphitized from 
man-made textile type fibers,  such as rayon.   Advancements have been 
made in determining the crystal structure and lattice spacing for fibrous 
products through the use of x-ray diffraction techniques. 

There have been major advancements in the utilization of fibrous 
products.    Chopped fibers are commonly used for reinforcing resin com- 
posites, for making electrically conductive resin or rubber composites, 
and for fabrication of "paper" type materials.    Yarns are now commonly 
used for fabrication into rope or braided structures for use as mechani- 
cal pump packing,  sealing and lubrication materials, and reinforcement 
for resin composites fabricated by filament winding processes.    Yarns 
are usually put in the form of cloth, woven or unwoven, which is describ- 
ed in the next section of graphite products titled "flexible products. " 

Fibrous products, particularly in the x-yrm of yarns, have been 
produced on a commercial basis for years.    Major advancement is being 
made and numerous applications for fibrous products, as indicated above, 
are common.    Yarns with filament properties of 25 x 10^ lbs/in2 elastic 
modulus and 180, 000 lbs/in2 tensile strength are commercially available. 

• 

$ 
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GRAPHUE  PRODUCT NOJJU_ 

■ IWM   '        !>*> 

. clxoppe T^ 
Characterization 

„.; Mgh .»rUy; Mgk „p^cftSU^ cUülcJ „.i,^  g nrrtE; 

—————— 2        _^_^  

MfG: cellulose fiber; processing above and below 2500C; electric resistance furnace 

■ 

i 
ANALYTICAL 
Av, value 

Ash 
0.5% max (carbon) 
0.03% /gfanTiitiwl 

■■■■ —■ 

nopeRms: 
 ■"'■i' tOöCI 

TTWMgraghiiTi .      I 
Test Specimen With Grain Agsinst Grain 

.(%)     /W.VMIM    aw. <**(%> 

Y. Mod. (lO^wi) 
T. Str. (10>p$i) 
C. Str. (lO^psi) 
Flex. Str. (10*ps0 
Density (g/cc) 
c. Bcp. (io*rci 
Themi. Cond. 
(cslcm/sec cm»*K) 
S. Res. (ICHohm cm) 

Typical H.T. Prop. 

(Is. .Y 

■; 

SUPPUER GRADES 

Graphite Products chopped fibers- 
Division, carbon or graphite 
Carborundum Co. 

S»ppll*f. Av^.0.,^       , 
 I I. i       in m—mmmmmmmmmmmmmmmm—mm—mmafmvfipmmmmmtm** 

SIZES & SHAPES PR!CE RATE or CAP. DEL 

...   Ml ^    , 
$10-1 ■: 

■ 

) 
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GRAPHITE PRODUCT NO-m 

Characterization 

. 

77^; chopped fibers; ap to I mil. diameter; good thermal conductor; high purity; 
chemical resistant; high temperature oxidation resistant; used in molding compound» 
as filler 

MfG: cellulose fiber; final temperature over 2500C; less than 100 lb batch sixe 

t 

ANALYTICAL 

PROPERTIES: 

Y. Mod. (UPpsi) 
T.air.(10>|»0 
C. Str. (10*psi) 
Flex. air. (10*psi) 
Density (g/cc) 
C. Exp. (10VO 
Thsrw. Cond. 
(csl<m/sec cma'K) 
S. Res. (lO^ohm cm) 

Test Specimen With Grain AplMt Grsln 
or ^ 

Method 

— 

Aw VakM 

Typical H.T. Pwp. 

,dM.(%)       Av.Vahi«     tMLdsw.(%) 
■ •■*^,   U itf ,vA 

1.5 '■' ■  ■ !{-> 

«JPPLBER 

Supplier's Avaiiabiiity 
— 

m im «i      r — . ■.•:         
HITCO GFA 1/4 1/4" long fiber 

GFA 1/2 

, 

RATE «r CAP. OCL 

$10-lvJ/lb   < 10 T/yr 1 mo 

■ 

■ 

■ 
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GRAPHITE  PRODUCT  NO   W 

Characterization 
— 

TY^gf chopped fibers» carbon-nitrogen polycrystalline i 

MFG: manifacturing metfaod« claimed to be proprietary 
■i —- 

— ■■i» 

ANALYTICAL' C 
99-»* 

• I        IIM« 

■" 

Y. Mod. (KPpsi) 
T. 3lr. (10»pri) 
car. (ion»o 

r.a<PN) 
(f/ee) 

a E»p. (l(H/-0 
Tfwnn. Oond. 

8. Rw. (KHohm an) 
Fiber type      720 filaments/end 

With Grain 

i i 
Suppliar'a Availability 

a-4%) 

Typlctl H.T. Prap. 

SCESASHAPES 

■ 

■ 

. 

RATE or CAP. DEL 

3M Co. 

■ 

"Flnton" D chopped fibers     $10-100 /lb 
0.00035 diax 1/4" lg 

• 

■ 

■ 

729 



GRAPHITE  PRODUCT NO. ^84 

■ 

Characterization » 

TYPE: fiber,  continuous filament« 
- 

MFG: manufacturing methods claimed to be proprietary •~~ 

ANALYTICAL                     C 
98,3% 

FROPtKriES: Test Specimen 
or 

With Grain 

A». VWIM dw.{%)      Av.VahM 

Grain 

w.aw.(%) 

Typical H.T. Prop 

1300F       4000F 

Y. Mod. (IPpoi) 
T. Str. (I0»p$i) 
C. Str. (10>pti) 
Rex. Str. (lO^psi) 
Density (g/cc) 
C. Exp. (10VC) 
Therm. Cond. 
(cal-cm/sec cm2,K) 
S. Res. (KHohm cm) 

Denier        600 
Fiber dia   0. 00034" 
Break, str. lbs/end   1.3 

1.82 
■ 

- 

Supplier's Availability 
SUPPUER GRADES SIZES & SHAPES 

3 M Co. "Pluton" H baidle of single       $10-100/lb 
Roving end yarns 

PRICE RATE or CAP. «EL 

0-1 mo 
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GRAPHITE  PRODUCT NO. 

• on 
jYpE: chopped fibers; used for rocket nossle inserts; electrical characteristics and 
reinforcements of resins 

T 5  

■    I 1 

HFG: cellulose fiber graphitiaed over 2500C 

ANALYTICAL C 
99% min 

■**■»" »^n**, 

— 
PROPERTIES: - 

Fiber Density (g/cc) 
Denier/Filament (g/9000M) 
Filament Dia, (in) 
Resistance (ohm-cm) 

1.5 
0.7 
.0003 
.005 

. 

SUPPUER 

on Carbide 

—_—_ 

— Supplier's Avail« 
11 

WFA 

1 

SIZES A SHAPES PRICE            RATE or GAP.         DEL 

chopped fibers $ 10-100/lb < 10      10-100      1 mo 
1/4-2" lengths T/yr       T/yr 

. 
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GRAPHITE   PRODUCT NO   m 

Characterization 
YYftg. carbon j*mi Ugh Mtxmngth; high   eproducibility; resifttance tSGSSSSET. 

■ ^ 

MFG: cellulose fiber; carbonised under 2500C; electric resiatance furnace 

ANALYTICAL 
Av.  value 

Ash 
0.5% 

. ■ 

WO^ffffS: 

Typical 

. «    . .»- 

2 ply*        5 ply* 

Denier 500/530 
Ply» /yarn 2 
Yarn dia 1/32" 

10 ply* 

10 

30 ply* 

■ 

30 
1/8" 

*   720 filaments/ply; 5 ply-480 filaments/ply also available 

Supplier's Availability 

Graphite Products     GSCY-2 
Division, - 
Carborundum Co.      ^^-Y*5 

GSCY-10 10 ply 

RATE «r GAP. 

2 ply $10-100/lb 

5 ply 
. 

GSCY~30 30 ply 

■ 

. 
"!''- ■"''■-■ ...  ,' - 

■ 

- 
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GRAPHITE  PRODUCT NO.J§£ 

Characteriration 
— 

■ 

mff: graphite yarn: high purity, high reproducibility and chemical resistance; «fed for 
leat exchanger« and heater element«; braiding into mechanical pump packing 

  i.i 

htfG: cellulose fiber; graphitised over 2500C   in an electric resistance furnace 
' 

ANALYTICAL 
Av. value 

Ash -—- 

**oemiES: 
■ ■ 

Typical 2 ply* 5 ply* 10 ply* 30 ply* 

Yield 
Denier 600/2 600/5 600/10 600/30 
Break Str. 4 1b 10 1b 35 1b . 

Plys/yarn 2 5 10 30 
Yarndia 1/32" l/g" 
Elec. Res. 12.5 ohm/in 0.9 pr 

* 720 filaments/ply; 5 ply-480 filaments/ply 

Suppllar's  Availability 

SUPPLIER QRA0ES SIZES * SHAPES PRICE            RATE or CAP. oa. 
Graphite Products GSGY-2 yarns $i0-100/lb 
Division, 
Carborundum 080^-5 

( «Ipf:' 

GSGY-10 fft-io,. 

GSGY-30 • 

. 

*4fH 

—^———*——iw'■■■■ii—mn - - ,   '""l;       .._ . _       II J-"! ' ii 



GRAPHITE  PRODUCT  NO_iSi_ 

Characterization 
TYK: graphite yarn; high strength; good electric«! and thermal conductor; high purity; 
high reproducibility; low porosity; chemical resistant; high temperature oxidation 

MFG: cellulose fiber; graphitised over 2500C; electric resistance furnace; less dbaa 
100 lb batch sise 

ANALYTICAL 
Av. -value 

Ash Fe B Na K Ca Mg 
• 1% 5ppm      Ippzn    4ppiii       Zppzn     24ppm   23ppxn 
-& UL.^ 52 SO g9 79        ?<? 

PROPERTIES: 

Y. Mod. (10«p»0 
T. Sir. (10>|»0 
C. Str. (lO^pri) 
Ftac. 9ür. (UPpsi) 
Density (g/cc) 
C. Exp. (lOVX) 
Thson. Cond. 
(csl-cm/sec cm«*K) 
S. Res. (lO^ohm cm) 
Emissivity 

With Giain 

Sfctdw.(%) 

Agiinst Grain 

9U.dm.(%) 

1.5 

.9 

wjBm 

H.T. 

i 

ÄJPPUER 

HiTCO 

Supplier's Availability 
SIZES k SHAPES 1 RATE or CAP. 

GYE-1 0.03 m (10 micron    vl0-100/lb <10 T/yr 3 mo 
filamentr) 

GT 7-1 0.05 in (10 micron 
filanoents) 

GC 20-1 0.08 in (10 micron 

23* 
■ k 

—  



GRAPHITE PRODUCT 
.-.. 

Cfujt ictar ization 
i 

TYPE: yarn: electrically conductive; for electrical and ablatire applications 

I      I    !■ 

 . ^ .1      1   ^-»»^. .«it-^    J..»»I» ■ 

i-    ..   .m in 

HFG: manufacturing methods claimed to be proprietary 

ANALYTICAL: C                 N 
98*             1.1% 

nOKKTIES: Test Specwnsn «Wh Grain 
or 

A«. «MS. m.4m4%) 
Y. Klod. (10^)«) 

r 

T. Sir. (10«|»i) 
C. Str. (10>psi) • 

Ftar Str. (10>psO 
D8niHy(t/cc) 
C. Exp. (1(H/~C) 
Therm, Cond. 
(al<m/»c cm»*K) 
S. RK. (MHOIMII cm) 
Filaments /end 720 
Denier 1250 
Tenacity 2.5 
Break str. lbs/in 6.5 
Electrical resist, ohm/in .12^5 .     M 

■i     . - 

MT. 

**(%) 
; 

ft ■ 

SIZES «SHAPES RATE or CAP. 

3MCO. "Pluton^H-Sl Yarn. 2^*y $10-100/lb 

-r 



I 

■ 

GRAPHITE PRODUCT NO  W 

Characterization 
r/ifc y*ra; «»«d for TT^TSfir^ 

.-tin:-:. 
properties and as reinforcement of refined matricc» 

MFG:  cellulose fiber; processed below 2500C; 100-2000 lb batch size 

AMALYTICAl,: C 
>90% ^—it* 

PROPERTiaS: 
— 

Yreld (yds/lb) 
Denier (g/9000 U) 
Break Str. (lbs) 
Ply«/Yam 
Fü/Ply 
Tarn Di. (in) 
Elec.  Res.  (ohm/ft) 

-. ■ ■ 

Tm 
■ 

2080 
2150 

17 
5 

480 
.04 
90 

Filament 

T. Stg. (Win2) 100,000 
Y. Mod. (106 lbs/in2)        6.9 
Diameter (in) . 0004 

Supplier's Availability 

■ 

SUPPLIER 
•i 

Union Carbide        VYB 105-1/5 

SIZES ASHAPES 

Available on 
spools and roving 
packages of 1/10 
and 1 each. 
Sizing on request 

RATE or CAP. 

$10-100/lb 10-100 T/yr t W^*   ^fc 

■ 

■ , 

■ 

286 

■ 
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GRAPHITE PRODUCT NO-iSl 

Cha,.ct.nz.tlon 
■ 

TYPS: graphite ysrn; used ^or electrical characteristics and reinforcement of resin 
• 

i    i   i 

rices, seals and high temperature steam turbine seals 

i 
MFG.- cellulose fiber; processed below 2500C; 100-2000 lb batch size 

ANALYTICAL 
Av. value 

C 
90% min 

_ 

ii HW«**!'!!*     i ;**P"-- ■    -■*- 

FROKHTIES: 
■ 

Is/lb). Yield (ydi 
Denier (g/9000 M) 
Break Str. (lbs) 
Ply s/Yarn 
FU/Ply 
Yarn Dia (in) 
Elec. Res. (ohm/ft) 

— 

Yarn 
2 

3350 T. Sir,, (lbs/in ) 

Filament 

2 
720 

0.03 
200 

Y. Mod (10 lbs/in2) 
roameter (in) 

6.9 
.0004 

11    ' 

i 
er's Avallab 

.■■,i 

SUPPLIER 

Union Carbide 

SIZES & SHAPES RATE or CAP. 

VYB 70-1/2       Available on $IO-10C/lb   10-100 T/yr 
spool« and roving 
packages of 1/10 
and 1 each 

u 

• 
■ 

£3? 



PRODUCT NO. 

Characterization 
TYftf grmphite yntöj extr«mely high strength to weight and modules to weight ratio; 
provides low density composites 

\jr-   -< K., 

MfQ: «elliüoso fiber; graphitised over 2500C; 100-2000 lb batch sire 
MMHMBHBM , " 

AHALYTICAb 
Av. value 

C 
>99% ■Ay    -Mi'i ..u.U. 

HKpmmi 

Yield (yds/lb) 
Denier (g/9000 M) 
Break Str. (lbs) 
Plys/Yarn 
Fil/Ply 
Yarn DU (in) 
Elec.  Res (ohm/ft) 

Yarn 

5600 
800 

a 

2 
720 

Filament 

T. Stg. (lbs/in2) 
Y. Mod. (10*lbs/in2) 
Density (g/cc) 
Diameter (in) 

0 . 
I 

180.000 
25 x 10* 

1.42  ' 
■ 

.000? 

i 

Supplitr's Availability 

Union Carbide Thornel 25 
WYD 115-1/2 

SIZES« RATE or CAP 

1« spools and >$100/lb      < 10 T/y» 1 mo 
roving packages 
PVA suing 

- 
■ 

. 
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GRAPHITE  PRODUCT  WO  Ü 

Characterization 
TYPE: graphite yarn; used lor electrical characteristic»   and reinforcement of resin 
matrices, and high temperature «team turbine seals 

MFG: cellulose fiber; graphitiied over 2500C; 100-2000 lb batch aise 
i .. 

ANALYTICAL 
Av.  value 

C 
>99% . 

FROKKTIES: 

Yarn Filament 

Y5eld (yda/lb) 2500 
Denier (g/9000 M) 1750 
Break Str. (\bs) 9.5 
Ply«/Yarn 5 
Fil/Ply 480 
Yarn Dia (in) .040 
Elec.  Res. (ohm/ft) 75 

T. Stg.  (lbs/in ) 70.000 
Y. Mod (106lbs/in2) 9 
Density (g/cc) 
Diameter (in) .0003 

■ . 

Supplier's Availability 
SUPPUER 

Union Carbide 

GRADES 

WYB 125-1/5 

SIZES A SHAPES RATE or CAP. 

Yarn in continuous $10-100/lb    10-100 T/yr 
lengths on spools 
and roving packages 
of 1/10 and I each. 
Siaing on request. 

DEL 

1 mo 

i* 

— 
, 

*•—''-•' — ' — 
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Flexible Product» (No«.  194 through 208) 

The flexible products are divided into three subclasses:  woven 
cloth (Nos.   194-204); nonwoven cloth (No*. 205, 206); and graphite tape 
(No*. Z07, 208). 

Woven graphite cloth is usually produced from woven textiles con- 
sisting of man-made fibers such as rayon.    Nonwoven cloth could be made 
up from graphite fibers using equipment and techniques similar to paper- 
making processes.    Graphite tape is produced by a pyro process from 
gaseous hydrocarbons.   As in the case of fibrous products, the crystal 
structure and lattice spacing for flexible products have been determined 
through the use of x-ray diffraction techniques. 

Major advancements have been made towards applications of flex- 
ible products.    Cloth is now well established for such uses as reinforcing 
high temperature resins for missile and reentry ablative components, and 
as electric heater components.    Nonwoven products such as felt and paper 
are widely used for electric furnace insulation and other forms of thermal' 
barriers.    Flexible graphite tape is presently used for high temperature 
insulation because of its low "C" direction or across grain thermal con- 
ductivity, and for sealing and gasketing applications. 

--..* 
A- 

: . . 

• 

.      .       . 

' 

«Hv 

  

■ 
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GRAPHJTE PRODUCT  WO. m 

- 
Characterization 

1 
1 

yyflg. platn woyn carbop doth (7.9 o»/yd); high itfength; high reprodwcibility; , 
1 r«ti«unt; low Mh content; u.ed for mechanical or .tructural purpo.c» 

  i. _ 
HtO: celluloae fiber; carbooiaedtmder 2S00C; electric resistance furnace 

•; > I  fii hvHki 

ÄÜÄLYtlCAU 
- — 

MOP6*nES: 
■. - 

Plain Weave 8 Hardness Satin 
Typical Warp Fil 

Wt» (oaM) 7.5 
Thick, (in) .0175 
Count. 27 23 
T. Str. (lb/in) 110 90 
Elec.  Res. .54 
Weave Plain 
Ash 

Warp Fill 

7.91 
0.017 
51 

JJS.i«h...     i    .ili,»»^«!, 

131 
0.512 

7.91 
o. or 

156 
0.512 

0.181 

1ll|iWII)iiii»l>!  I   .1        i. 1*1 ,i.H      . 

tUPPUER QRA0ES 

Suppliers Availability 
SIZES 4 SHAPES 

Graphite Products      GSCC-2 (aU up to 42,,x75 yds)  $10^100/lb 

■' 

■ 

V:S ^i; ^ '-'J:/^ 
■ 

■ 

■ 

■ 

■ 
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GRAPHITE  PRODUCT NO 

• 

Characterization 
TYPE: woven cloth fabric; graphitized from woven rayon; uaed for mechanical or 
structural purposes; unique because of small sicerf available,  particularly thinness 
and flexibilitvi plain weave and 8 hardness satin; 7.5 oa/so vd  

MFG: cellulose fiber in woven condition; graphitized over 2500C; electric --eoiatance 
furnace* cleaned in secondary processing 

.    . 
ANALYTICAL 
Av. value 

Ash 
.03% max 

— 
HOPEKTIES: 

• Plain Weave 
Typical Warp              Fill 

Wt.(o«/yd2) 
Thick, (in) 
Count (yarns/in) 
T. Str. (lbs/in) 
Elec. Res.  (ohm/in) 

7.5 
.0176 
27                  23 
101                71 
.49 

8 Hardness Satin 

Warp Fill 

7.5 
0.018 
53 

7.5 
0.018 
52 

0.54 0.54 
1 

—"—— 
Supplier's  Availability 

SIZES A SHAPES PRICE   RATE or CAP. 

Graphite Products      GSGC-2    (all up to 45"x 75 yds)   $10-100Ab 

Srtor^dumCo.      ^^    (^ «P to 36"x 75 yds)   $10.100/Ib 

i 
■ 

■ 

- 

■ 

»2 
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GRAPHITE   PRODUCT   HOJ&L 

| Characterization 
I 

TYPE:  graphite woven clotL; high strength; good electrical and thermal conductor;high 
purity; high reproducibility; low friction; low porosity; chemical resistant; high 
proAiction: u«#>d for hm*tmr mlmrr*nt* *rui rmmin T*infn*r*mmrtt 

MFG: cellulose fiber; graphitised over 2500C in electric resistance furnace; 
100-2000 lb batch sise 

ANALYTICAL              Ash               Fe 
Av« value             -• 1%            Sppxn 
Std. dev.f%) a© 10  

B 
IpptTi 

?9 

Na 
4ppm 

Ka Ca Mg 
Zppnri Z4ppRi      ? ^ppm 

lit 

_ _ 

PROKRTieS: Test Specimen 
or 

With Grain Against Grain 

dM.(%)       Av.VahM     9ld.dt».(%) 

1.5 

Y. Mod. (10*|»0 
T. Sir. (10»ps0 
C. Str. (10>pci) 
Flex. Sir. (10»p»i) 
D8ml|y(g/cc) 
C. Exp. (1(H/*C) 
Therm. Cond 
(cel-cm/ssc cm2'^ 
S. Res. (lO^ohm cm) 
Oxidation rate in air  nil to 600 T 
Emissivity .9 
Surface elec.  resistance .35    .6 ohms/sq in 

Typical H.T. Prop. 

1300F 

Supplier's Availability 
ii i - 

SUPPLIER 

HITCO 

GRADES 

G 1550 

SIZES * SHAPES 

NOMINAL 
thickness .015 
width 34" 
roll length 70 yd-8 hardness satin 
weight       7.9 oa/yd 

PRICE RATE or CAP. 

$10-100/lb    10-100 T/yr    1 mo 

■ 

243 
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' 

GRAPHITE PRODUCT NO Ul 
■   ■ 

 Characterixation  
TYPE; cloth, amorphous carbon with •ubtUatial amounta of boron, pbosphoroua,  and 
"nTTrogen; inert; inaohible; low thermal conductor; good wettability 

HFG: pUin weave; tnamiiiactaring t33BS3u claimed to be proprietary 
mmmm 

ft 

in I     w I I ! 

ANALYTICAL' 
Av. value 

Ash 
10%      Also high parity available 

«KVCÄHßS: 

Helium deanity 1.86 
S. Res. (10-4ohm cm)     . 05 
Yam count 
Denier 
Breaking strength (lbs/in) 
Gauge (in) .019 
Denier, filament 0.7 

Warp Fill 

■ 

32 32 
fOO 840 
20 15 

- 

■ mi 

1 3 
I 

I 

Supplier's Availability 
SUES A SHAPCS PRICE RATE or GAP. 

3MCc. "Pluton" B up to 32" wide ac   $10-100/lb 

DEL 

■ 

150 yds lg 
0-1 mo 

■ 

2M» 



GRAPHITE  PRODUCT NO W 

Characterization 
  

TYfE; cloth, amorphous 

  ! . ! 
MFG: plain weave; manufacturing methods claimed to be proprietary 

ANALYTICAL 
Av.  value 

Ash 
0.5% 

Ma 
70ppm 

■ 

 i ■ 
PtOPEWES: 

■ 

Warp Fill 

Helium density                 1.85 
Wt.(o«/yd2)                      4 
Tarn coant 29 30 
Gauge (in)                         .019 
Breaking str.( lbs/in) 17 

- 

■ 

Supplier's Availability 

SIZES 4 SHAPES 

SUCo. "Plttton"H-l        up to 32" width      $10-100/11 

■■■ 

RATE or CAP* CO. 

0-1 mo 

■ 

■ 

l 

2*5 
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• 

.        ^.^V 

0*1   T3 
GRAPHITE  PRODUCT  NO  IB 

Characterization   
»iMl.lll'l^tl 

- 
■'■■<■■ 

TY^E; woven cloth; high reproducibility; long experience; used for reinforcing high 
temperature plastics and rocket nozzle inserts 

Hfä.  cellulose fiber; processed below 2500C; 1-20T batch size 

. ———__ 
ANALYTICAL C 
Av.  value 99% min 

WOfEWES: 

Wt. {omfyd2) 
Thk. (in) 
Count (yams/in) 
T. Str. (lbs/in) 
Elec. Reso (ohm/sq) 
Fiber Den. (g/cc) 
Weave 

Warp Fill 

8.S 
0.020 
40 35 
32 37 
0.41 0.42 
1.50 
5 Hardness satin 

— 

■ 

■ 

'JW? Suppllar's Availability 
ct topi iro 

Union Carbide VCK H-l 
SIZESaSHAPES 

43" wide up to 
170 yds lg 

RATE or CM», 

$10-100/lb   10-100  100-3M   1 mo 
T/yr       T/yr 

.• 

■ 

: 



GRAPHITE  PRODUCT  NO^200_ 

Characterization 
TYPE: cloth; used to reinforce high temperature plaattc« 

■ 

^fG- cellulose fiber; processed below 2500C; l-ZOTbatch «iEC 

ANALYTICMs 
AT. value 

C 
99% min - 

WO^EÄrltS' 

Warp fill 

Wt. (oa/ydZ) 7.6 
Tkn. (in) 0.017 
Count (yams/in) SI 50 
T. Str. (lbs/in) 40 50 
Elec.  Res.  (ohm/sq) 0.40 0.45 
Fiber Den. (g/cc) 1.50 0.45 
Weave 8 Hardness Satin 

■ - 

Supplier's Awlability 

Uaion CaAifc VCL 

92ES4SHAPES 
■ 

43" wide op to 
170 yd« lg 

$10-100/lb   10-100  100-314   1 
T/yr      T/yr 

2*7 

, 
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GRAPHITE PRODUCT NO. 201 

Characterization 
TYftf: woven cloth; high reproducibility; uied for reinforcement of high temperature 
plastics and electrical heaters,  rocket nozzle inserts, and heater elements 

MFG.* cellulose fiber; processed over 25Ö0C; 1-20T batch size* 

ANALYTICAL 
Av.   value 

C 
99.9% min 

—— 
norewes: 

Warp Fill 

Wt.   (o«/ydÄ) 7.6 
Tkn. (in) 0.025 
Count (yarns/in) 27 23 
T. Str. (lbs/in) 27 24 
Elec. Res. (ohm/sq) 0.47 0.51 
Diber Den (g/cc) 1.42 
Weave Square 

r i 

SUTAJCR 

Union ^arbide 

GRADES 

WCA 

Supplier's  Aval 
SIZES li SHAPES PRICE RATE or CAP. DEL 

43" wide up to $10-100/lb   10-100   100-3M    1 mo 
170 yds lg T/yr      T/yr 

• 
rp 

2M 

■  > 

' 
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GRAPHITE  PRODUCT NO_202_ 

 Characterization  
7y/)f. woven cloth; used to reinforce high temperature plastics and for electrical 

ers ■ 

■ i ' ■ 
HfGt cellulose fiber; processed over 2500C; 1-20T batch sise 

AHALfHCMf 
Av« val\ie 

C 
99.9%mlB 

< 

, 
- 

Wt. (oz/ydZ) 
Tkn. (in) 
Count (yams/in) 
T. Str. (lW9n) 
Elec.  Res.  (ohm/sq) 
Fiber Den. (g/cc) 
Weave 

Warp 

5.2 
0. 014 
34 
18 
0.93 
1.50 
Square 

• 

32 
15 
1.01 

■■ 

■ 

Supplier s  Availabiiily 
— 

SUPPLIER 

Union Carbide 

SI2ES&8HAPES RATE f    CAP. DEL 

43" wide up to    $J0.100/lb  10-100   100-3M   1 mo 
170 yds lg T/yr       T/yr 

v ♦,' 

9 

■ 
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GRAPHITE PRODUCT NO 203 ■ 

.  .... 
Characterization - i .»»■ -  - 

— 
' TYPE: woven cloth; used to reinforce high temperature pUstice and for electrical 

»ate re 
: 

ill I 

*IFG: cellulose fiber; proceaaed below 2500C; 1-20T batch eise 

MMM 
■ .NALYTICAlj:                     C 

Xv. value            99. 9% 

MOP&WiS: 

Warp Fill 

Wt/ (oa/yd2) 2.2 - 

Tkn. (in) 0.013 
Count (yams/in) 24 24 
T. Str. (lbs/in) 16 26 
Elec.  Res. (ohm/eq) 1.45 1.46 
Fiber Den. (g/cc) 1.50 
Weave Square 

  

• 

( 

**.*»+*—*.'.vmm* 

—. 
Suppller'i Availability 

SUPPUER 

Union Carbide WCJ 

RATE or CAP. DEL, 

14" wide up to   $10-100/lb    10-100  100-3M     1 mo 
170 yd« lg T/yr      T/yr 

ÜI 
- 
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GRAPHITE  PRODUCT NO 294 

Cti>ractTlzation 
— -« _ - 

TYIff woven doth; used to reinforce high temperature plattica, and rocket nozzle 
ln»erti —     __— .,,^ 

  
i     -./w-o^oih'.-viM'"'' 

SSc celloloee fiber; procened over ZSÖOC; 1-20T batch 8SS 

■I 

Av« value 
C 

99- 8% min 

i     ■ 

i      ■■ 

.y ..-■•' 
Warp Fill 

Wt.  (oa/yd2) 7.2 
Hen. (in) 0.023 
Count (yarns/in) 51 49 
T. Str. (lbs/in) 85 75 
Elec.  Res. (ohm/sq) 0.46 0.50 
Fiber Den (g/cc) 1.50 
Weave 8 Hardness satin 

■ 

I 

■ 

■ 

^js    iTAU Supplier's Availability 
— 

SUPPUER 

Union Carbide 

SIZES ft SHAPES PRICE RATE or CAP. 

WCL 43" wide up to $10-100/lb    10-100 100-3M   1 mo 
170 yds lg T/yr     T/yr 

i 

> 

- f? 

m 

T"     ■    ■ 

■ 
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GRAPHITE PRODUCT NO. W* 

Characterization 
TYPE: graphite non-woven cloth; high strength; high parity; high reprodiicibility; dow 
bulk density; chemical resistant; high temperature oxidation resistance; used for seals, 
and sm pport m^rlfl ftn fyx^f,^ bmmuk bn^ UCittBg 

slluluse fiber; graphitised over 2500C; electric re 
Teis than 100 lb batch sise 

esistance furnace; 

ANALWCM; Ash 
Av# value .1% 
Mi iMh CM      M 

PROmTliS: Test Specimsn 
or 

Y. Mod. (I0«p*l) 
T.9lr.(l0^*0 
C. Str. (I0»psl) 
Rex. Str. (I0n»0 
Dtnsity (g/oe) 
C Exp. (10VO 
Therm. Cood. 
(casern/tec cn^'K) 
S Rw. (KHohm cm) 
Oxidation rate in air 
Emissivity 

Gnrin 

•U.dM%) 

Grain Typtesl H.T. Prop. 

nil to 600F 
.9 

Suppliar'a Availability 
5U«"'VlJfeH 

HITCO GF-1558 
■ 

SIZES A8HAPES PWCE RATE or CAP. 

.• 

NOMINAL $10-l00/lb    < 10 T/yr 
144 aq in rolls 10-100/lb 
length 20 yds 
width 34 in 
thickness . 20 in 

1 mo 

2S2 
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GRAPHITE  PRODUCT  NO W 

Characterization 

. 

nr^gf graphite felt; good thermal insulator; low density; used for furnace insulation 

«ft* <«v> i 

SE cellulose fiber; proceaaed over 2500C; 1-20T batch aise 
  

■ 

ANALYTICAL 
Av. value 

C 
99. 9% min '■**■»*<• 

—^ 
PROmTIES: 

.   -■ '   - 

Tkn(in) 
T. Str. (lbs/in width) 
Bjslk Den (lbs/ft3) 
Elec. Res. (ohm/sq) 

0.21 
1.0 
5.3 
0.6 

. 
- *•!»-. 

i 

■ 

- 

Suppllar't AvallabHIty 
SUPPUCR 

Union Carbide WDF 41" wide up to      $10-100/yd  10-100 T/yr      1 mo 
25 yds lg 

GRA0CS SIZES »SHAPES PRICE RATE or CAP. DEL 

'"f " 
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GRAPHITE  PRODUCT NO 897 

Characterization 
yyflp. pyrolytic graphite Upc; low coe£f. BSE «xp»? electrical»nd thermal ccmductor; 
Algnelectrical resistance; good thermal insixlator; high purity; good nuclear properties; 
high reproducibility; low denijtyjlow poroeity; highly oriented; chemical resistant 

MFG: machined; less than 100 lb batch size 

ANALYTICAL: 
fry* '. 

HOKWES: 

Y. Mod. (lO^psi) 
T. Str. (l(^p»i) 
C. Str. (IPptO 
FtaK. Str. (10*|*i) 
Dmstty (g/oe) 
C. Exp. HWC) 
Thenn. Good. 
(cai-cm/MC cm*'K) 
S. Rfcs. (KHoTtm cm) 

Test Specimen 
or 

With Grain Against Grain 

Av.VWw     M.*v.(%)      Av.¥Ms     8M.dw.(%) 

0.1 

Typical H.T* 

isoor 

• 

1.2 

1.0-1.3 
1.1 

<10 

z 

SUPPUER 

Union Carbide 

Supplier's Availability 
GRADES SIZES «SHAPES PRICE RATE or CAP. DEL. 

Grafoil Tape     2' x 100' length    $1C-100/Ib     10-100 T/yr      1 mo 

* 
| 

N* # f 
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GRAPHITE PRODUCT NO-SSI- 
■' 

Characterization 
  

TYPE: pyrolytic Upe; low CoSE therm> exp.; good electrical 53 thermal condueton fcigh 
electrical resistance; good.thermal insulator; hgih purity; good nuclear properties; h5.gh 
reprodttcibility; low deniifrr; low poyfi^j t^g^y ftrilHrtt4i JJWtäl MflMMJ 

HFQ. machined; let« than 100 lb batch sise 
i 

ANALYTICAL 
■ 

HOKHTIES: 

Y. Mod. (10*psi) 
T. 3tr. (10*|MO 
C. Str. U0*psj) 
flex. Str. (10*f»0 
Dentity (g/cc) 
C. Exp. (lOVC) 
Therm. Cond. 
(c^cm/Mc cm**K) 
S. RM. (lO^ohm cm) 

Test Specimen 
or 

WithGrein Against Grain 

Ay.Vtaki«     M.es«.(%)       Av.V^u«      au.<tov.(%) 

.15 
3 

15 
5 
1.1 

100 
7 

60 

2,2 
5000 

Typical H.T. Prop. 

50 U 

Supplier's Availability 
SUPPUER GRADES SIZES & SHAPES PRICE RATE or CAP. 

Union Carbide       Graf oil Laminate pit up to $10-100/lb     10-100 T/yr       1 mo 
I8"x24,,x 1/2" 
cyla 1-3" dia 
up to 72" lg 
Odd shape a 

., 
i 

. 
■ 

■ 

Kb 

■ 



Composite Graphite Prodactt (No«. 209 through 251) 

In the case of graphite products,  "composite" is not commonly 
employed to describe commercially available product s.    However, com- 
posite type materials, including composites containing graphite, are 
becoming more important, and this class can not be overlooked.   For the 
purpose of clarifying the term, composite, subclasses have been set up 
in accordance with dimensional definitions.   In general, however, die 
composite material consists of two distinguishable phases combining to 
impart properties to the materials significantly different from those of 
each phase separately. 

Microcomposites in this directory (Nos. 209-213) a.re defined as 
a graphite body containing a second dispersed phase of less than 1 micron 
in size; or, they could be dispersions of graphite of less than 1 micron in 
sice in the matrix of another body.    In either case, the graphite should 
be either the major material or the continuous phase.   A classical 
example of a similar type material is SAP aluminum, which contains 
finely dispersed aluminum oxide of less than 1 micron dimension within 
the aluminum metal lattice. 

Macrocomposites in this directory (Nos. 214-245) are defined as 
graphite bodies containing phases of 1 micron to 1 mil in dimension. 
This is the most popular class of composite and it includes most of the 

„impregnated bodies, as well as the graphite-metal systems.    The latter 
are analogous to the so-called cermets, where sintered carbide tools, 
such as tungsten carbide cemented with cobalt-nickel, are good examples. 
Also, this dimensional category of composites would include the very 
popular filamentary reinforced category where glass fiber-reinforced 
plastic is a good example. 

■ 

Finally, gross composites in this directory (Nos. 246-251) are 
defined as those graphite bodies containing phases 'exceeding 1 mil in 
anv dimension.    This class includes laminates,  sandwich construction, 
and others of this type. 

From the definitions given above, it is obvious that many com- 
posites could be classified elsewhere in this directory and that other 
graphite products could be classified as composites.    For example, 
many of the products contained in the section, "alloyed graphite products, " 
such as graphite-boron, could be classified as microcomposite or macro- 
composites.   However, by proper use of the indexes, it should not be 
difficult to find needed information, regardless of classification. 

25b 

— 



GRAPH.TE  PR0DÜCT"ÖL 

ill 
Characterization — ■***    •**•■>    MW**-*     : 

TYFE: microcomposite; high strength; good thermal conductor; Ugh purity; high density: 
low porosity; chemical resistant; small sises; used for rocket nossle inserts, heat 
nrrhmgftrg. crttfij.blfiw. and rfiealrYBOdi Mtiicn. and iftatrr afflci— . ^  , 

rocarbon, cellulose fiber, and resin; graphitised over 2500C; MFQ: gaseous 
impregnated in secondary processing; machining; less than 100 lb batch sise 

m-%: m vt 

• 

ANALYTICAL 
AT. value 

Ash 
<0,1% 

  
FftOKKTIES: Test Specimen 1 

Method Av.Vrt 

Y. Mod. (IOHMO 4 
T. Sir. (10*|NO 5 
C. Str. (10>p$0 
«•lex. Str. a0«ps0 15 
Dsnsity (g/cc) l.S 
C. Exp. (10</X) 
Thsrm. Cond. 
(cal-cm/asc cm«-K) 
S. Ret. (lO^ohm on) 

With 
—— 

Agstmt Grata 
lUM 

Typical M.T. Prop. 

■ *WV.^7%/ Mv. VWUV        *M"*. •■•••l^*/ 

? .T 

'•«4 .C 

i 

ji^..i   a^ Suppliar'a  Availability 
SUPPUE 

HITCO 

GRADES 

Pyi^carb* 

SIZES * SHAi'ES PRICE 

cyl up to 18" dia 
x U" lg 

RATE or GAP. 

> $100/lb    <10 T/yr 

DEL 

3 mo 

a  Application has been made for a registered trade mark« 

• 
. 

1 
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GRAPHITE  PRt DUCT  NO. 210 
■ 

Characterization 

ryiC? microcomposite; partid« mimm I micro« as dispersion; synthetic bond graphite; 
«oft; no impregnation; used for mechanical application« «ach as gasoline valve seats. 
AMM* JUt p1ntiT*r« «nri mmmU inmtmtn+nt hmMTJAami can hm moldad to fomtJ^  mhrnnmi 

- 

MFG:  granite,  resin; not graphitiaed; no secondary processing; finishing operation 
as required; 100-2000 lb batch «ise 

' 

Av. fSHw 
Std. dev.(%) 

Ash 
7,3% 

<;3o 

i^— 

h 

Y. 
T. Sir. ClPpaD 
C. Sir. (10»p$0 
Rac Sir. (lO'psO 
t>sns^(g/cc) 
C ERp. (KH/'O 

(cstcm/ssr cm«*K) 
S. Rss. (lO^ohin cm) 
Hardness 
Abrasion res. 

Test Spscimsn 

»(%) 

2 
3 
6 
7.5 
2 
2 

75 
15S 
5 Hr/mil 

ain            Typicd M.T. Prop. 

ö»v.(%)           1300F 4000F 

' • 

VbwTJ ' 

■ *0- 

' 

Supplier's Availability 

Pare Carbon G-l 

'«ES a SHAPES 
. 

cyl 1/8-6" 
blk 1-6" 
rod. 01-1/8" 
plt<l/16-l" 
pipe < 1/2-6" 

RATE or CAP 

$l-10/lb       10-100 T/yr     2 mo 

i 

• - 

. 



■ i ii    A— 

GRAPHITE  PRODUCT MH  211 

Characterisation 
TTHE: nicxocomposite; graphite resin; high stx jxxgth; low coeff. the Ana. exp.; good 
electrical coaducfvity; high rcproducibility; low friction; lemg experience; low 
n**d for hn^t^fl    h*mt*T >1>T»#»I^   

MFSf  graphite,   resin; not graphitised; no secondary processing; finiahing operations as 
required; 100-2000 lb batch sixe 

ANALYTICAl: 
Av. value 

Ash 
0.3% •wf mar-  - 

PROPERTIES: 

Y. Mod. (IO^JSO 

T, Sir. (lOVO 
C. Str. (10»ps0 
HK. Sir. (10>psl) 
Density (f/cr) 
C Bip. <IO«/X) 
Thsnn. Cond. 
(csl-cm/Mc cm^K) 
S. Rss. (lO^ohm cm) 
Hardness 

Test Spscimsn With Grain 

• 
1.5 

7.5 
1.7 

15 
1.5 

1000 720 
37S 14 

• *^^^s-\ ^v/ s^w. v^^^^^a ^^^^s« ^^w^^^^^^ 

Fyptcsi H.T. Prop. 

1300F       « m 

4X).U   Y 

• 

nm«^ 
■    -   *9 

Suppüe "-  Availability 
SIZES ft SHAPES 

Pure Carbon G-32 cyl 1/8-6" 
blk 1-6" 
rod .01-1/8" 
plt<l/U-l" 

RATtor CAP. DEL. 

|l-10/lb       10-100 T/yr      1 mo 

i 

• 

__ 



GRAPHITE   PRODUCT  NO, 212 

Characterization 
TYPE: microcompoaite; high electrical retieUnce; low density; low porosity; used for 
electrodes for fuel cells 

MPG: graphite and pitch; not graphitized; finishing operations as required; 
< 100 lb batch size 

ANALYTICAL- 
Av. value 

Ash 
10% 

PROPERTIES: Test Specimen 
or 

Method 

Y. Mod. (10*psi) 
T. Str. (10»psi) 
C. Str. (ion»») 
Flex. Str. (10>p$i) 
Density (g/cr) 
C. Exp. (l(H/*0 
Them. Cond. 
(csl-cm/sec cmJ*K) 
S. Res. (KHohm cm) 
Hardness 
Surface area,  M  /gm 

With Grain 

Av. VahM     Wtd. dtv.(%) 

Against Grain 

Av. VtMie     tW. d«r.(%) 

Typical H.T. Prep. 

1300f        400OF 

1.6 
0.90 

200 
4 OS 
600 

Supplier's Availability 
SUPPLIER 

Pure Carbon 

GRADES 

FC-13 

SIZES ft SHAPES 

cyl 1/8-8" 
blk 1-6" 
rod .01-8" 
pit < 1/16-1" 
pipe<l/2-8" 

PRICE RATE or CAP. DEL. 

$10-100/lb    10-100 T/yr     3 mo 
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GRAPHITE  PRODUCT  NO, Ul 

Characterization 
TYK:  microcompoBite; molded; high strength; low coeff. therm, exp.; good electrical 
~än3 tbk .anal conductivity; high reproducibility; high demity; low porosity; chemical 

resiitrnt; high tamnaratm-« mri^UHnn ****.**** 
HFG:  graphite and inorganic salt; finishing operations at required; 100-2000 lb 
batch sixe 

ANALYTICAL 

nonums: Ttst apssaatn 
or 

11 ■ tli ■ A RMulOQ 

With Grain 

A».V4«u«      M.* 

Y. Mod (UPpsO 
T. Sir. (10*psi) 7 
C. Str. (10»p»0 25 
Flex. Str. (10»p»i) 11 
D«Mity(g/oc) 2.35 
C. Exp. (lOVC) 4.0 
Thsnn. Cond. 
(cal-cm/iec cm»'K) 
S. RM. (KHohm cm) 6.3 
Hardness 50S 

Af^rat Grain 

<*•*.(%)       /W.VMM     9M.dw.(%) 

Typical H.T. Prop. 

130ÖP        400Of 

SUPPUER 

Pure Carbon 

Supplier's Availability 

GC-95 

SIZES *SHAPES 

cyl 1/8-8" 
blk 1-6" 
rod .01-8" 
plt<l/16-l" 
pipe < 1/2-8" 

PRICE RATE or CAP. 

$10-100/lb   <10T/yr 

DEL 

3 mo 
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GRAPHITE  PRODUCT  NO  214 

Characterization 
TYPE: nutcrocomposite; high »treugth; good electrical conductor; high puriiy; good nuclear 
properties; high reproducibility; nigh density; low porosity; hig'.Jy oriented; chemical 
resistant; used for electrolytic anodes, moderator«, cruciblea. and heater elements 

MfG: g»»eous hydrocarbon, artificial graphite; processed to graphite below 2500C; 
less than 100 lb batch tise 

ANALYTICAU 

PtOKKTieS: 

Y. Mod. (10*psi) 
T. Stf. (10>p»0 
C. Str. (10*psi) 
Flbx. Str. UO'psi) 
Density (g/cc) 
C. Exp. (ICH/'C) 
Therm. Cond 
(cil-cm/$ec cm2,K) 
S. Rtt. (10-*ohm cm) 

Test Specim* i With Grain 
or 

Method Av. VskM     Std. ämi.(%) 

Against Grain 

Mr. VshM     atd. dtv.(%) 

Typical H.T. Prop. 

1300f        4O00F 

Supplier's Availability 
SUPPLIER 

GE - Detroit 
MPD 

GRADES                 SIZES & SHAPES           PRICE              RATE or CAP. 

Processed Graphite   Speci     Shapes    $10-> 100/lb 
(up to >45,,) 

pit < 1/16-1" 
pipe< 1/2 - 10" 

DEL 

4 mo 
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GRAPHITE  PRODUCT NO_2IL 

Characterization 
TYPE: "utcrocomposite, aiaximuzn particle size •005M; carbon-graphite 

MfG: calcined petroleum coke and artificial graphite with coal tar pitch binder; 
processed at lefi than 1500C; 100-2000 lb batch size 

ANALYTICAL'                   „A.h 
Av. value                  >.5% 

tROPERTlES:                     Test Specimen With Grain                  Against Grain            Typical H.T. Plop. 
or 

Y. Mod. (I0n»0 
T. Str. (10»|»0 
C. Str. (10»psi) 
Flex. Str. (10*p*i) 
DtnsHy (g/cc) 
C. Exp. (lO^/'C) 
TTiSfin. Cond. 
(cel-cm/sec cm*'K) 
8. Ro«. (lO^ohm cm) 

AKVMMS     «d.dw.(%)      Av.ValtM     8td.<^.(%)          ISOOT       4000F 

1-2            <10 

5-10         5-10 
1.5-1.65 
2-10 

10-50      5-10 

SUPPLIER GRADES 

GE - Schenectady        ME12 

Suppllar't Availability 
"IZTS 1 SHAPES 

cyl i/B'45" 
blk 1-6" 
rod 1/16-1/8" 
pit 1/16-1" 

PRICE 

<$l/lb 

RATE or CAP. 

10-100 T/yr 

DEL 

3 mo 
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GRAPHITE  PRODUCT  NO^ll 

Characterization 
TYPE: macrocompoiife; ream bonded graphite; max jMirticle sire .003" 

HFG: graphite and resin; proc eased at less than 2500C; 100-2000 lb batch size 

ANALYTICAL 
Xv. value 

Ash 
>.5% 

MOmTIES: 

Y. Mod. (10»p$i) 
T. Str. (10»ps0 
0. Str. (lOW) 
Flex. Str. (10»p»i) 
Density (g/cc) 
C. Dtp. (IC^/'O 
Thefm. Cond. 
(csl cm/sec cm2'K) 
S. Rm. (IC^ohm cm) 

Hardness 

Test Specimen With Grain Against Grain Typical H.T. Plop. 

Metnod Av.Vsiss     Std.dsv.(%)      AV.VMMS    «d.öw.(%) laoor      4000P 

5-10 
1.75 

76 
40S 

Supplier's Availability 
SUPPLIER GRADES 

GE - Schenectady R310 

SIZES A SHAPES 

cyl 1/8-45" 
blk 2-6" 
rod 1/16-1/8" 
pit 1/16-1" 

PRICE RATE or CAP. DEL 

$l-10/lb      10-100 T/yr      3 mo 
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GRAPHITE   PRODUCT  NO   217 

CharacUrizatlon 
TYPE:  rnAcrocompcfite; molded; max grain ai. e .007"; graphite, boron, vanadium, 
molybdenum; used primarily for aircraft brufhe* 

HFG:  gnybite, BBC] coal Ur pitch, boron, resin; molded; heat treated at leai than" 
TTOOC 

ANALYTICAU 

noreums: 

Y. Mod. (IO^MO 

T. Str. (10*ps0 
C. Sir. (10^0 
Ftot Sir. (ICpci) 
OMMfty (g/cc) 
C. Exp. (lOV'C) 
Thenn. Cond. 
(c^cm/MC ein**K) 
8. RM. (KHohm em) 
Hardness 

Teat Spsa men 
or 

With Grain Afainst Grain Typled H.T. Prop. 

Aw.Valua      a«d.dtv.(%)      Av.VSiua     •W.dw.(%) U0OF       4000F 

1-5 
1.8 

33 
52S 

5-10 

5-10 

Supplier's  Availibllity 

SUPPUER GRADES 

GE - Schenectad,       R776 

SIZES 4 SHAPES 

cyl l/S^S" 
blk i-6" 
rod 1/16-1/8" 
pit 1/16-1" 

PRICE 

$l-10/lb 

RATE or CAP. 

10-100 T/yi 3 mo 
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GRAPHITE   PRODUCT  NO_2il 

Characterjzation 

TYP?:  macrocomposite; graphite-resin; max particle size .003" 

MfG; calcined petroleum coke and coal tar puch; molded and graphitized at over 
2500C; resin impregnated at secondary operation 

ANALYTICAL' 
Av. value 

Ash 
.l-.5% 

noteimes: 

Y. Mod. (10*p$i) 
T. Sir. (10»p$i) 
C. Str. (10»p«) 
RtK. Sir. (ICpsi) 
Density (g/cc) 
C. Exp. (ICH/'C) 
Therrn. Cond. 
(csl-cm/sec cin»*K) 
S. Rs$. (KHohm cm) 

Test Spscimen 
or 

Will Grain Against Grsin T)picai H.T. Prop. 

Ak.Vatu«     8»d.drj.(%)      /W.VshM     8td. <tov.(%) *i 

2-5 <10 

5-10 5-10 
1.65-1.8 
2-10 

10-50      5-10 

Supplier's Availability 
SUPPLIER GRAD IS 

GE - Schenectady T117 

SIZES 1 SHAPES 

cyl 1/8-45" 
blk 1-6" 
rod 1/16-1/8" 
pit 1/16-1" 

PRICE RATE or CAP. DEL 

$l-10/lb        10-100 T/yr      3 mo 
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GRAPHITE  PRODUCT  NO-ÜÄ. 

Characterization 
nyg:   macrocompoiite; high strength; low coeff.  therm,  exp.; high reproducibility; iuw 

friction; 'ow poro«ity; high temperature oxidation resntant; long experience; used for 
high tcmpersturea-ppliraHnng «irh a« a<»al«    >>»» air gya ■'ft*»« - 

^FG:   lampblack, pitch, inorganic salt; molded; graphitised; chemical salt impregnated 
in secondary processing; finishing operations as required; < 100 lb batch size 

ANALYTICAL: Ash 
Av.  value 4% 

FROKRWS: Test Specimen 
4MP 

With Grain Against Grain Typical H.T. Prop. 

Method Av.VskM «d. <»•*.(%> Aw. Vt!u€ ••d.dw.(%) 1S00F       40Q0F 

Y. Mod. (KPpsO 1-5 
T. 9tr. (10»pii) 4.5 
C. Str. (10*p$i) 30 
Flex. Sir. (lOHMi) 8 15 
Density (g/cc) 1.70 >2 . 
C. Exp. (KH/'C) 6 
Therm. Good. 
(cal-cm/MC cmTK) 
S. Res (10-*ohm cm) 30 
Hardness 62S 7 
Abrasion res. 25 Hr/mil 60 

SUPPLIER GRADES 

Supplier's Availability 
SIZES & SHAPES PRICE RATE or CAP. DEL 

Pure Carbon 56-HT cyl 1/8-19" 
blk 1-6" 
rod.01-1/8" 
plt<l/16-l" 
pipe <1/2-10" 

$l-10/lb        10-100 T/yr       2 mo 

G£,  Schenectady        ME 53 cy} 1/8-45" 
blk 1-6" 
rod 1/16-1/8" 
pit 1/16-1" 

$l-10/lb        10-100 T/yr       3 mo 
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GRAPHITE   PRODUCT ^n 220 

Characterization 
T-">£    macrocomposite; carbon- graphite-inorganic aalt; molded; for bearings and aeala 
exposed to ultra dry air, cryogenic li'|uids, or high vaciumc 

W=G; coke, pitch, inorganic «alt; coke and pitch molded and baked but not graphitised 
fully, formed carbon graphite impregnated with inorganic «alt in secondary processing; 
finishin£ operations as required; less than 100 lb batch sige 

ANALYTICAL- 
A\, value 
fitd. rirv.rti) 

Ash 
16% 

PROPBWtS: 

i. Mod. (io*p$i) 
T. Str. (10»p»i) 
C. Str. (ICpsl) 
Flex. Str. (lO'psl) 
Dwisity (g/cc) 
C. Citp. (lO^/'Q) 
Therm. Cond. 
(csl-cm/eec cfn**K) 
S. Res. (ICHohm cm) 
hardness 
Abrasion res. 

Test Specimen 
ar 

MtHMd Av.VMMS 

With Grain 

9td.<i»A(%) 

Against Grain TyptecJ H.T. Prop. 

'■(%) 

15 
1.9 
6 

> 2 

75 
68S 14 
16 Hr/mil 

Supplier's Availability 
SUPPUtR GRADES SIZES «.SHAPES PfoCc 

Pure Carbon P-9N cyl 1/8-8" 
blk 1-6" 
rod .01-1/8" 
plt^m-l" 
pipe <1/2-3" 

$l-10/lb 

RATE or CAP 

26« 

10-100 T/yr 3 mo 



GRAPHITE  PRODUCT  NO  221 

Characterization 
TYPE:   macrocomposite; graphite-metal-carbon; babbitt impregnated; high strength; long 

experience; limited to 350F; molded to sic; for mechanical applications 

MfG:  graphite,  pitch, metal; not grapfaitised; molded to siee; impregnated with babbitt 
as secondary- processing after formed; fiiishtng operations as required; less than 

ANALTJCAU 
Av. value 

g^ injsy  

Ash 
50% (including metal impregnation) 
22  

FkOmTIES: 

Y. Mod. (ll^psi) 
T. Str. (10»p8i) 
C. Str. (IPptl) 
FJ«. Str (10<ptO 

C. Exp. (JOVO 
Thsrm. Cond. 
(cai-cm/asc cm2*^ 
S. Res. (KHohm cm) 
Hardness 
Abrasion res. 

or 
Method 

With Grain 

Av. VM»     tM. da*.(%) 

Af^nstfirsin 

AV.«W|M       •M.tiM.(%) 

Typtesl H.T Prop. 

1900F 

1,5 
7.5 
30 
15 

> 2.8 
6 

30 
70S 

7Hr/mil 

7.5 

15 
>2 

15 
15 
40 

Supplier's  Availability 

SUPPLIER GRADES SIZES * SHAPES 

Pure Carbon P-1I cyl 1/8-8" 
blk 1-6" 
rod .01   1/8" 
plt^A/ie-l" 
pipe < 1/2-8" 

PRICE RATE or CAP. 

$l-10/lb      10-100 T/yr 

DEL 

2 mo 



GRAPHITE   PRODUCT  NO 222 

Characterization 
TYflf.   macrocomposite; carbon graphite-metal (copper); copper-lead impregnated; 

medium hard; not good for moldability to sice; temperature limited to 550F in use in 
oxidizing atmosphere; for mechanical ap^lications such as seals, bearings, low oorositv 

MPG:   graphite; pitch; molded and baked but not to graphitizing temperature; impregnatea 
with metal (copper-lead) as secondary processing; finishing operations as required; 
less than 100.1b batch size 

ANALYTICAL 
Av. value 
Std. dev.(%) 

Ash 
>.5% 
<30 

Fe 
high 

Cu 
high 

Si 
high 

Cu- -Pb-Fe- 

45% 
11 

■Si 

PROKWES: Test Specimen            With Grain 
mm 

Against Grain Typical H.T. Prop. 

Method Av. Value aw.dw^%; >      Av. Value 8W.dav.(%) 1300F        4000F 

Y. Mod. (IPpsi) 
T. Str. (ICPpsi) 
C. Str. (10>p»0 
Flex. Str. (KPpsi) 
Density (g/cc) 
C. Exp. (ICH/'C) 
Therm. Cond. 

3.5 
7.5 
30 
15 
>2.2 
6 

<5 
15 
15 

>2 

(cal-cm/sec cm^K) 
S. Res. (lO^ohm cm) 
Hardness 

6 
76S 10 

Abrasion res. 6 Hr/mil   33 

SUPPLIER 

Pure Carbon 

GRADES 

P-59JL 

Supplier's  Availability 
SIZES & SHAPES 

cyl 1/8-8" 
blk 1-6" 
rod .01-1/8" 
plt<l/16-l" 
pipe< 1/2-8" 

PRICE RATE or CAP. DEL. 

$l-10/lb      10-100 T/yr       3 mo 
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GRAPHITE  PRODUCT  N(X_223_ 

Characterization 
TYPE: macrocomposite; high strength; low coeff, therm,  exp.; good electrical and 
thermal conductivity; good thermal insulator; high reproducibility; low friction; low 
n**n»i*r- l»W<r mailaBfifti ^gh h*rHn,»««; »«^ for nm^nin^  ^ppUcAtion«  

MPG: natural and artificial graphite, pitch coke; resin; impregnated in secondary 
processing; finishing operations as required; 100-2000 lb hatch size 

ANALYTICAL 

Av. value 
Ash 

PROPERTIES: 

Y. Mod. (10*p$i) 
T. Str. (ICpsi) 
C. Str. (ICpti) 
Fiex. Str. (lO^psi) 
Density (g/cc) 
c. Exp. (io*ro 
Therm. Cond. 
(cal-cm/sec cm2*K) 
S. Res. (lO^ohm cm) 
Hardness 
Abrasion res. 

1.9 
6 

75 
80S 

8 Hr/mil 

Test Specimen With Grain 
or 

Method Av. Value 

1.5 
10 
30 

•(%) 

1.5 

37 
Admittance      very low, less than 10"" D'Arcy 

Agrinst Grain 

ZfeVahM     •U.datf.(%) 

Typical H.T. Prop. 

1300F        4000F 

Supplier's Availability 
SUPPLIER GRADES SIZES ASHAPES PRICE 

Pure Carbon P-692 cyl 1/8-8" 
blk 1-6" 
rod. 01-1/8" 
plt<l/16-l" 
pipe<1/2-8" 

$l-10/lb 

RATE or CAP. DEL 

10-100 T/yr      2 mo 

• 
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GRAPHITE  PRODUCT NO. 224 

Characterization 
TYPE:  macrocomposite; carbor graphite-silver impregnated; high strength; high 
reproducibility; high density; long experience; used for brushes and electrical service 

MFG:  graphite, pitch; molded and baked but not to graphitizing temperature; impregnated 
with silver in secondary processing; finishing operations as required; less than 
100 lb hAt^h «ir.«  

ANALYTICAL 
Av. value 

Ash 
>.5% 

Ag 
about 50% 

MOHKTIBi 

Y. Mod. (ICpsI) 
T. Str. (lOSpsi) 
C. Str. (KPpti) 
Flex. Str. (10»psi) 
Density (g/cc) 
C. Exp. (l<H/#0 
Therm. Cond. 
(cal-cm/sec cm2,K) 
S. Res. (lO^ohm cm) 
Hardness 

Against Grain Test Specimen With Grain 
or 

Method Av.VahM     tM.dM.(%)      Av.Vtlo«     IM. *».(%) 

Typical H.T. Prep. 

IJOOF       4000P 

6.5 
3.2 

6 
3 OS 

Supplier's Availability 
SUPPUER 

Pure Carbon 

GRADES 

SK-45 

SIZES ASHAPES 

cyl 1/8-8" 
blk 1-6" 
rod .01-1/8" 
plt<l/16-l" 
pipe < 1/2-8" 

PRICE RATE or CAP. DEL 

$10-100/lb    10-100 T/yr      3 mo 

■ 
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GRAPHITE  PRODUCT  NOJÜ 

Characterization 
TTPg: macrocomposite; molded, fine grained; good electrical conductor; high 
reproducibility; long experience; used for brushes 

MFG: natural graphite; processed below 2500C; copper impregnated, machined, 
100-2000 lb batch size 

ANALYTICAL 
Av. value 

Cu 
30% 

FROKWES: Test Specimen 
AT 

With Grain Against Grain Typical H.T. Prep. 

ll^JImil MtKnOu Av.Valu« M.dev.(%) AV.VMM    ild.dev.(%) 

Y. Mod. (IPptO 
T. Str. (UPpti) 
0. Str. (10»p$i) 
Flox. Str. (10>p»j) 
Density (g/cc) 
c. Exp. ciWQ 
Therm. Cond. 

(1) 
(2) 

3.7 
2.36 

20 
1 

(csl-cm/sec cm^'K) 
S. Res. (l^ohm cm) (3) 6.0 1 

■ 

Scleroscope Hardness 27.9 6 
Rockwell Hardness (R) 85 

■ 

Supplier's Availability 
SUPPUER GRADES S2E8&SHAPÜS 

Speer Carbon 661 blkcU'^U'^-W 
Fabricated brushes 
only 

PRICE RATE or CAP. DEL 

1-10/lb        10-100 T/yr      1 mo 

(1) Single Point 
(2) Wt/Volume 
(3) Volt/amps i. ■ 
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GRAPHITE  PRODUCT NO  226 

Characterization 
VfM:: macrocomposite; molded, fine grained; long experience; used for brushes 

HFG: natural graphite; copper impregnated; processed below 2500C; machined; 
TTOT batch sise 

ANALYTICAL 
Av. value 

Cu 
45% 

MOrEKTIB: Tttt Specimen 
or 

With Grain                  Against Qrain 

Av.VWo«     tlld>v.(%)       AV.VMIM     M.dtv.(%) 

Typical H.T. Prop. 

MOOT       4000F 

Y. M^. (IPpti) 
T. Str. (KPpsi) 
C, Str. (10>pii) 
FtaL Str. (10»p$i) (1) 3.5 20 
Omsily (I/oe) (2) 2.76 1 
C Ekp. (MH/'O (3) 2.2 10.9 
Trfwrm. Good. 
(csi cm/sac cm^'K) 
S. Res. (KHohm cm) (4) 4.9 16 . 

Scleroscope Hardness 25.9 7 
Rockwell Hardness (D 55 

SUPPLIER GfUOES 

Sp^er Carbon 669 

Suppliar's Availability 
SIZES «SHAPES PRICE 

blk<lZ"xiZ"xZ-l/Z"    $l-10/lb 
Fabricated brushes 
only 

RATE or CAP. DEL 

10-100 T/yr    1 mo 

(1) Single point 
(2) Wt/volume 
(3) Expansion 0-600*C 
(4) Volt/amps 

• 
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GRAPHITE  PRODUCT NO. ?27 

Characterization 
TYPB: macrocomposite; molded, fine grained; good electrical conductor; high 
reproducibility;long experience; used for brashes 

MFGi natural graphite; processed below 2500C; copper impregnated; machined; 
100-2000 lb batch sise 

ANALYTICAL 
Av, value 

Cu 
40% 

PROPERTIES:                      Test Specimen Wtth Grain 
Of 

meinoa AV.VWM tU. da 

Y. Mod. (10H»0 
T. Str. (10>p$0 
C. Str. (10»p»l) 
Rsu. Str. (10spsi)                    (i) 4.0 IS 
OmMf (g/cc)                         (2) 2.68 1 
C. Exp. (10VC) 
Therm. Cord 
(csl-cm/sec cm2"K) 
S. KM. (KHohm cm)               (3) 3.3 2 
Sderoscope Hardness 26.2 10 
Rockwell Hardness (R) 90 

'•(%) 

Grain Typical H.T. Prop. 

tM.dev.(%) UD0F       4000F 

Supplier's Availability 
SUPPLIER 

Speer Carbon 

GRADES     . SIZES&8HAPES PRICE 

672 blk<12t,xl2,,x2-l/2M  $l-10/lb 
Fabricated brashes 
only 

RATE or CAP. DEL 

10-100 T/yr     1 mo 

(1) Single point 
(2) Wt/volumc 
(3) Volt/amps • 

. 
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GRAPHITE  PRODUCT  NO 228 

Characterization 
TYPE: macrocompotite; molded, fine grained; good electrical conductor; high 
reproducibility; long experience; used for brushes 

MFG: natural graphite; processed below 2500C; copper impregnated; machined; 
100-2000 lb batch sise 

ANALYTICAk Cu 
Av. value 50% 

nOPERTIES: 

Y. Mod. (10*p$0 
T. Str. (lOMO 
C. Str. (10*ps0 
Flw. Str. (I0*psj) 
Dsneity (g/oc) 
C. Exp. {IWC) 
Therm, Cond. 
(cat-cm/tse cm»*K) 
S. Re$. (ICHohm cm) 

Scle rose ope Hardness 
Rockwell Hardness (L) 

t Specimen 
Of 

With Grain Against Grain Typical H.T. Prop. 

Method AV.VMM     8M.<tov.(%) Atf.VahM     8td.d«r.{%) 

(1) 
(2) 

(3) 

3.3 
2.83 

2.4 
24 
48 

26 
2 

20 
10 

uppliar's  availability 
SUPPLIER 

Speer Carbon 

GRADES 

673 

SIZES 4 SHAPES PRICE 

blk<l2"zl2"x2.|/2"   $l~10/lb 
Fabricated brushes 
only 

RATE or CAP. DEL 

10-100 T/yr       1 mo 

(1) Single point 
(2) Wt/volume 
(3) Volt/amps 

i 



GRAPHITE  PRODUCT NO K? . 

Characterization 
TYP£: macrocompoiite; molded, fine grained; high reproducibility; low friction; low 
porosity; abrasion resistant; long experience; high production; used for mechanical 

UgQi natural graphite and lead; processed under 2500C; machined; 100-2000 lb 
batch sire 

ANALYTICAL: 
Av. value 

Pb 
30% 

PROKWES:                     Test Spsdmsn 
mm 

WHhGrsm Aesfnst Grain Typfcsl H.T. Prop. 

Mglmd /W-Vakis     atd.<tov.(%) M «'«iMS      8td d^.(%) 1300F 4000F 

Y.Mod.(lO^s0                  (i) 2.7 
T. Sir. (10«ps0                      (2) 2.2 
0. «r. (Idpsl)                       (3) 14.0 
FtaL Sir. (10«ps0                   (4) 7.5 
Osnstty (jg/cc)                       (5) 2.54 
C. Exp. (1CH/#C) 
Thenn. Cond. 
(cal-cm/sec cm»'K) 
8. Rss. (UHohm cm) 
Scleroscope Hardness 62 

Suppliar's Availability 
SUPPLIER 

Speer Carbon 5473 

SIZES*8HAPES 

blk 8-3/4x6-5/8 
x 1-1/4 

PRICE RATE or CAP. DEL 

$l-10/lb 10-100 T/yr     1 mo 

(1) Sonic 
(2) ASTM-C-190-59 
(3) ASTM-D-695 
(4) 4 Point loading 
(5) Wt/volume 
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GRAPHITE  PRODUCT WO 23Q 

Characterization 
TYP£: niacrocomposite; molded; max grain «ise . 015"; graphite-boron-barium fluoride; 
long experience; high production; recommended for bearings and brushes 

MFG: lamp black, petroleum coke, boron,  pitch; mixed hot; molded; baked and 
graphitized; barium fluoride impregnated; finishing operations as required; 
100-2000 lb batch size  

ANALYTICAL: 
Av» value 

BaF, 
6.21? 

noe&ffies: Test Spsdmen With Grain 

Mutt MHI felMMS    aM.di 

Y. Mod. (IOHMO 
T. Sir. (UPpri) 
C. Str. (10»p«n 
Flex. Sir. (IPpti) NF.MA 2.6 
Otniity (g/ct) NEMA 1.71 
C. Exp. (ICHrO 
Thtm. Oond. 
(eaton/MC cm^K) 
S. RM. (UHdim cm) NEMA 6.5 
Hardness    45 (Sc leroscope) 

<taU%) 

Against Grain 

Av.VsJu«    8id.d«'.(%) 

Typical H.T. Prop. 

1300F       4000F 

SUPPUER 

Stackpole Carbon 51 

Supplier's Availability 
SIZES&SHAPES 

cyi l/S-SM" 
blk 3/4" max 
rod 10 mil-1/8" 
pit 1/4-3/4" 
pipe 1/2-3/4" 

PRICE 

$l-10/lb 

RATE or CAP. 

10-100 T/yr 

i 
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GRAPHITE  PRODUCT  NOJ&II 

Characterization 
TYPE: m»crocompo»ite; molded max grain . 003"; high strength; high reprodacibility; 
chemical resistant; long experience; high production; used for mechanical applications; 
such a« geal«.  bearingq.   bUd^«.   nUt^«,   rAmtanm.  MdjaktM   

MWfe calcined petroleum coke and coal tar pitch; not graphitieed; resin impregnated; 
finishing operations as required; batch size 100-2000 lb 

ANALYTICAL 
AT« value 

Ash 
<0.5% 

rROPERmS: Test Soscimen 
or 

With Grain Agsinst Grain Typicsl H.T. Prop. 

MSOKKI Aw V«ki« tM.dw4%) AV.«AM      SM.SW.(%) U0QF       4Q0QF 

Y. Mod. (UPpsO (1) 2.3 1.7 
T. Str. (10»p»i) 
C. Sir. (10»psi) (^ 27 25 
Fie». Sir. (10>p8J) (3) 11 11 
Dwisity (g/cc) (4) 1.85 1.85 
C. Exp. (lO^rC) (5) 3.6 
Thoiiii. Cond. 
(cal-cm/«ec cir^'K) 
8. Res. (ID^ohm cm) (6) 21 

Suppl.ar's, Availability 
SUPPUER 

Stackpole Carbon 

(1) Sonic 1/2" cube 
(2) 1/4" cube 
(3) NEMA 
(4) NEMA 

Dilatometry 

304 

8IZi S & SHAPES PRICE RATE or CAP. 

blk 12"zl2"z3"n2uc   $l-10/lb     10-100 T/yr        3 mo 

(5? 
(6)   NEMA 

279 



GRAWITE  PRODUCT HOJ&L 

Characterization 
TYPE: macrocompogite; max grain six« .015"; high reprcducibility; long experience; high 
production; used for mechanical applications, high temperature «team turbine aeala, 
»late ring boat«,  and crucible a 
MPG: calcined petroleum coke and coal tar pitch; not graphitised; final temperature under 
TttbC; finishing as required; 100-2000 lb batch si»« 

ANAtrnCAL' 
Av. value 

Ash 
0.45% 

FROreWBS: Test Specirren With Grain 
or 

Method        /w. \Ukm    aid. dM.(%) 

Y. Mod. (IO^MM) (1) 2.1 
T. 9tf. (I0»p^) 
C. Str. (lO^p ,1) (2) 13 
Flex. Str. (1 O^psi) (3) 6.5 
Density (g/ocj (4) 1.72 
C. Exp. (l0*/#O (5) 4.0 

(cal-cm/sec cm**K) 
S. Res. (lO^ohm cm) (M 25 

Agsinst Grain Typical H.T. Prop. 

1.5 

11.5 
6 
1.72 

UOQF      40Q0F 

Supplier's Availability 
SUPPLIER GRADES 

Stackpole Carbon 378 

SIZES li SHAPES 

cyl 1/8-3" 
blk 1-3" 
rod lOmiX-l/S" 
plt<l/16-l" 
pipe<1/2-3" 

$l-10/lb 

RATE or CAP. 

10-100 T/yr       3 mo 

(1) Sonic-1/2" cube 
(2) 1/4" cube 
(3) NEMA 
(4) NEMA 
(5) Dilatometry 
(6) NEMA 
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GRAPHITE 

Ctoacträzattefi 
TTWEf macrocompoBite; molded; max grain mime . 015"; low friction; long experience; 
high production; recommended for bearing« and bruehe • 

MFG; lamp black,  petroleum coke, MoS^, boron, pitch,   resin; pulverized and nüxed hot; 
molded; baked but not graphitiztd; no impregnation; finishing operations as required; 

ANAimCAk 

PROPBRTIBS: 

Y. Mod. (lO^sl) 
T. Str. (10H»»J) 
C. Sir. (10»psl) 
FtaK. Str. (lOH»!) 
Owwiiy (g/cc) 
C. Exp. (10*/-C) 
TIIMIII. Cond. 
(cal-cm/»ec cn^'K) 
S. UM. (KHohm cm) 

Wif Ji Grain 

*(%)        Ä«. 

NEMA 
NEMA 

NEMA 

5 
1.8 

7.5 

.(%) 

• 

Hardness 54 (Scleroscope) 

Typical M.T. Prop. 

fsWft 
■ 

- 

Supplier'! AvaUabHity 

HfPnJER 

Stackpole Carbon 423 

SIZES & 

cyl l/S-S" 
blk l-S" 
rod 10 mil-1/8" 
plt<l/l4-l* 
pi|ie<I/2-r' 

PRICE HATE or C3HP. 01 

$1-10/Ib      10-100 T/yr 

-     .■■■.-^■■—   HIM      .„ 
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GRAPHITE PRODUCT NO., Hi 

Characterization 
TYPE: macrocomposite; molded; max grain size • 15"; graphite-boron-mo?ybdenum; low 
friction; long experience; high production; recommended for bearings and brushes 

MfG: lamp black, coal tar pitch; artificial graphite, boron resin; not graphitized; 
machining and grinding as required; 100-2000 lb batch size 

ANALYTICAL' 

PROPERTIES: Test Specimen W 
Of 

IWVulOQ Hm.VmLM 

Y. Mod. (i0»nsl) 
T. «r. (10^50 
C. Str. (IG^psi) 
Rex. Str. (lO^psi) NEMA 3.6 
Dwsity(g/cc) NEMA 1.77 
C. Exp. (KH/'C) 
Them. Cond. 
(cal-cm/sec crn^K) 
S. Res. (ID^ohm cm) NEMA 7.1 
Hardness       50 (Sc leroscope) 

Grain Against Grain 

ML dM.(%)      Urn. VaiiM     8M. dw.(%) 

Typical H.T. Prop. 

1S00I>'      400QF 

#4 

i 

Supplier's Availability 
i . 

PRICE RATE or CAP. 

$1.10/lb        10-100 T/yr      2 mo 

SUPPUER GRADES 

Stackpole Carbcn 

SIZES A SHAPES 

cyl 1/8-3" 
blk 1-3" 
rod 10 mil-1/8" 
pit < 1/16-1" 
pipe-cl/Z-S" 

•■ 

'- 

■ 

■ 
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GRAPHITE  PRODUCT  WO 23g 

Characterization 
TYPE: macrocomposite; max grain size .003"; high leproducibility; low friction; high 
temperature oxidation resistant; long experience; high production; used for high 
temperature apnlication auchaa eeal«. hot air valve seats, and rocket noggle inaart«  

:k a MHr: laaip black and coal tar pitch; graphitized over 2500C; impregnated; machining 
'grinding as required; 1002-000 lb batch size 

ANALYTICAL' Ash ■ 

Av. value .2% 

Htopmies: Test Specimen 
nr 

With Grain Agsinst Grain Typicsl H.T. Prop. 

UtdlMMt ß$f* WIM 9W-**.(%) AK¥riM     M.«».(%) 

Y. Mod. (ion»!) (1) 1.3 1.1 
T.9tr.(10*fMO 
C. Sir. (UPpsO (2) 21 22 

■ 

Hex. Str. (ICpsi) (3) 8.3 7.3 - 

Density (g/cc) (4) 1.77 1.77 
c. Exp. (ia«/-c) (5) 5.1 
ThMm. Cond. 
(cal-ctn/sec cm**K) 
S. Res. (KHohm cm) (6) 28 

■ 

Supplier's Availability 
SUPPLIER QRA0B 

Stackpole Carbon 741 

(1) Sonic 1/2" cube 
(2) 1/4" cube 
(3) NEMA 
(4) NEMA 
(5) Dilatometry 
(6) NEMA 

SIZES l> SHAPES RATE or CAP. 

blk 12"xl2,>xl2"maz $l-10/lb    10-100 T/yr        3 mo 

äi\i 
■ 
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GRAPHITE  PRODUCT NO. itt 

Chartcttrization 
TYfC: macrocomposite; molded; max grain «is« .015"; graphite-copper-r«sin; good 
electrical conductor; good thermal conductor; long experience; high production; uaed 
fo»- iaagiagi mnA fcaa^Ma 

MFG: 50% copper, graphite,  reain; copper powder mixed cold with resin, molded, then 
baked; no impregnation; 100-2000 lb batch «is« 

ANALYTICAL' 
Av, value 

Cu 
50% - 

■ • 

Y. Mod. (UPpti) 
T. Str. do*!»!) 
C. Str. (IOHMO 

Flax. Sir. (UPpsi) 
Density (g/cc) 
C. Exp. (lOV'C) 
Th«nn. Good. 
(cal<m/8«c cfn**K) 
S. RM. (l(Hohm cm) 
Hardness 

Test 8p«Caii«n 
or 

NEMA 
NEMA 

NEMA 
Scleroscope 

3.5 
3.13, 3.1 

0.5 
15.  17 

Afrinst Grain 

*».<%)     AV.VMIM    tM.tfav.(%) 

TvDical H.T. Proo 

1300F 

Supplier's Availability 
SUPPLIER GRADES SIZES »SHAPES RATE or CAP. 

Stackpole Carbon 774 cyl 1/8-1-1/4"      $l-10/lb      10-100 T/yr     1 mo 

GE, Schenectady 456 

blk 1-1-1/4" 
rod 10 mil-1/8" 
Plt<l/16-1" 
pipe < 1/2 - 1-1/4" 

cyl 1/8-45" 
blk 1-6" 
rod 1/16-1/8" 
pit 1/16-1" 

**\ ■ 

$l-10/lb      100-3M T/yt'S mo 

1 

* Firat number refer a to first product 

■ 



GRAPHITE  PRODUCT  NO^Sll 

Characterization 
TYHB: macrocomposite; molded; max grain size • 015"; graphite-silver-resin; good 
electrical conductor; good thermal conductor; long experience; high production; 
recommended for bruahce and bearinira 

MFG: S0% silver, graphite,  resin; silver powder mixed cold with resin, molded, then 
baked; no impregnation; finishing operations as required; 100-2000 lb batch size 

ANALYTICAL 
Av* value 

Ag 
50% 

PROPERTIES: 
- 

Te»t >pecii?i6n With Grain Agtfntt Grain 

Y. Mod. (10H>tO 
F. Str. (IOHMQ 

C. Str. (10>p8i) 
Flex. Str. (10>ps0 NEMA 5.2 
Dansity (g/cc) NEMA 3.37 
C. Btp. (10«/'O 
Themn. Cond. 
(cal-cm/sec cn^'K) 
S. Res (lO^ohm cm) NEMA 0.35 
Hardness Soleroscope 20 

Av. Vata»     9ld. dsv.(%)       Av. VSIIM     9td.d«v.(%) 

Typical H.T. Prop. 
  

1300F        4000F 

(C    ■ 

•t 
i 

Supplier's Availability 
—wmm GRADES 

Stackpole Carbon       SG211 

SIZES & SHAPES      ..PRICE      RATE or CAP. DEL 
■ 

cyl 1/8 - 1-1/4        $l-10/lb     10-100 T/yr 

blk 1-1-1/4" 

:->äJÄ 

rod 10 mil-1/8" 
plt< 1/16-1" 
pip« < 1/2 - 1-1/4" 

AMSK   ( 

' 

W ih 
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GRAPHITE PRODUCT NO. visa 

Characterization 
n 

TYK: macrocomposite; max grain size left than . 015"; high reproducibility; high 
density; low friction; low porosity; long experience; small sizes; high production; used 
for bearing;, frfys^ff. JMJMI  MMMMM_M. i  

MFG: graphite resin; processed at less than 2500C; finishing as required; 100-2000 
TTbatch size 

ANALYTICAL 
• ■ - 

MOKRTIBS: 

Y. Mod. (lO^si) 
T Sir. (10»p»i) 
C. Str. (10>psi) 
RML Str. (10>psO 
Dsnafty (i/cc) 
C. Exp. (KHZ-C) 
Theon. Cond. 
(csl-cm/fer cm^'K) 
8. Res. (KHolwn cm) 

Test Specimen 
or 

(1) 

(6) 

With Grain Against Grain 

Av.Valu«     8M.d«.(%)       Av. VakM     8M. <tov.(%) 

3.5 4.0 

(2) 19.8 
(3) 8 
(4) 1.92 
(5) 22 

.03 

20.0 

: 

Typical H.T. Prep. 

1900F       4000F 

1 

I 

  

. 

■   ■   n     i 
Supplier's Availability 

DEL SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. 

Stockpole Carbon     SK217B blk 12"x6"x 15/16"    $l-10/lb      10-100 T/yr     4 mo 

(1) Sonic 1/2" cube 
(2) 1/4" cube 
(3) NEMA 
(4) NEMA 
(5) Dila tome try 
(6) @300-F 

max 

■   : 

• 
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GRAPHITE  PRODUCT  NO. «? 

Characterization 

TYPE: macrocompo>ite; molded; max grain . 003"; high strength; high reproducibility; 
chemical resistant; long experience; high production; used for mechanical 
mnilritinfn, 

HPG: calcined petroleum coke and coal tar pitch; graphitired over Z500C; resin 
impregnated; finishing as required; 100-2000 lb batch sice 

ANALYTICAL 
Av. value 

Ash 
0.1% 

P*On*TIB: 

Y. Mod. (10«p$l)     . 
T. Sir. (10*p80 
C. Sir. (KPpsO 
Rsc Sir. (lO'psO 
Dwttityd/cc) 
c. Exp. (lo^rc) 
Tntm. Cond. 
(cal-cm/stc on^K) 
S. Rst. (KHohm cm) 

Test ops« 

lethod    \ 

WlthGrein Against Grtlr Typical H.T. Prep. 

AV. »•Al© «**».(%) iW.VWlM     !*.**(%) iSOUF       4000F 

(1) 1.8 1.2 

(2) 17 17.7 
(3) 
(4) 
(5) 

7.9 
1.83 
1.9 

7.6 
1.83 

Supplier's Availability 
SUPPLIER 

Stackpole Carbon 

(1) Sonic-l/Z" cube 
(2) 1/4" cube 
(3) NEMA 
(4) NEMA 
(5) DUatometJ*/ 

GRADES 

SK314 

SI2ES4SHAPES PRICE RATE or CAP. DEL 

blkl2"xl2"x 3"        $l-10/lb        10-100 T/yr    0-3 mo 
max 

.   i 
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GRAPHITE PRODUCT NO H» 

.  ChancUflzatlon   
TYPE: mAcrocomposite; molded; max grate •ige «015"; grapMte-copper-resin; good 
electrical conductor; good thermal condictor; long experience; high production; need 
for beariny >nd hmehe« 

HFG: ^5% copper, graphite,  resin; copper powder mixed cold with reein» molded, then 
baked; no impregnation; finishing operations as required; 100-2000 lb batch size 

ANALYTICAL 
Av. value 

Ash 
45% - 

-     •  «-MHfMW 

nomnte: Tstt Spscimsn 

IMwd 

With Grain 

iW.VWMS     SM.dw.(%)       AvJ 

Afslnd Grain 

mm   8M.«tow.(%) 

Typical H.T. Prop. 
■ 

Y. Mod. (IPpsi) ■ ' 

T. Sir. (10»p»i) 
C. Str. (10>p«0 ■ 

Ftax. Sir. (iOHMi) NEMA 6.7 .   ■ c- (ie^Cl    -»ic; 

Density U/cc) NEMA 3.0 i.'WÖ 

C Exp. (IOVO . 

Thenw. Oond. .biwÖ m 

(cal-cn/ix em^'K) pi'^Tiö a»?. 

S. Ret. (KHohm cm) NEMA 1.0 ( 

Hardness Scleroscope 26 

——— 
     Supplitr'* Ay«ntbIIRy ... 

RATEorCAP.      ~ DEL 

$l-10/lb     10-100 T/rr 

!   i 
• 3 

SUPPUER 

Staskpole Carbon        X84S 

GRADES SIZES & SHAPES 

cyl 1/8-1-1/4" 
max 

blk 1-1-1/4" 
rod 10 mil-1/8" 
pit 1/16-1" 
pipe 1/2-1-1/4" 

ras 
■• 



GRAPHITE PRODUCT NO 241 
T" 1 iLi C C 

Characterization 
rwfe mAcrocompoaite; high strength; high temperature oxidation reaiatance; uaed 
for rocket nozzle Inaerta 

MfC: calcined, petroleum coke.  Zirconium Diboride, and Silicon; graphitircd orer 
25Ö0C; hot worked in secondary processing; less than 100 lb batch als« 

AHMYTtCAk 
■   '*MA 

PtOteRTUS:            — TsstSpecim, in            With Grain Against Grain Typical H.T. Progi»^., 
• «r 

AK¥SIMS •M.d«.(%) /W.Vslus &a.äm.{%) UOOF       4000F 

Y. Mod. (lOtpsO 
T. Sir. (IPpsQ 
C. 8lr. (10>psi) ' 
Rax. 8lr. (10»p«i) (1) 2.0 10.0 ■ 

Density (g/cc) (2) 3.2 ■    *  ' 

*>& 
C. Exp. (KKZ-O (3) S.O 6.5 000 
Tneim. Cond. 3 
(cal cm/sat cm1, K) fwff 
S. Raa. (lC4ohm cm) (4) 1.7 4.0 ■■ yye'-m^itcf} 

\ 

Supplier's Availability 
SS2ES 4 SHAPES PRICE RATE or CAP. 

Union Carbide JTA cyl 3-14" dia $10-100/lb       < 10 T/yr 1-4 mo 
• ' 

|1)  ASTM-C-78-49 
(2) Wt/volume 
(3) S/U" x 5/8" x 3" apecimen 
(4) 1/2" x 1/2" x 4" specimen 

2as 
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GRAPHITE  PRODUCT NO_2i2 

 ChtractTizrtton  
TWE; macrocomposite, fiber baaed; ha« SSSSDy B^pB retittance to thermal shock 
with high temperature strength; used for rocket nozxle inserts 

  
HFG: coal tar pitch and cellulose fibers; graphitized over 2500C; impregnated in 
secondary processing; machined; 100-2000 lb batch sixe 

— 
AMALYTICAk 

~m. 

Y. Mod. (KPpsI) 
T. 9tf. (10H») 
C. Str. (10»p»l) 
Hm. Str. (10»psi) 
D««ity (g/cc) 
C Exp. (10*/#C) 
Therm. Good. 
(csi-cm/Mc cm»'K) 
S. Res. (lO^onm cm) 

Test Specimen 
or 

With Grsin Against Grain 

VMse     8W.«tov.(%)      AKVWM     8W.dw.(%) 

1.2 1.8 

4.7 
1.54 
1.6 

0.18 
16 

2.5 

3.5 

0.13 
26 

typical n.i. rrap. 

■ 
Supplier's Availability 

SUPPUER 

Union Carbide 

GRADES 

PT0178 

SIZESaSHAPES 

f" x 6" cyi 
formed to shape 

PRK? RATE or CAP. 

fl0-100/lb   10-100 T/yr    1-3 mo 

OtiHi    ■ 

. 
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GRAPHITE  PRODUCT HOJ&L 

Characterization 
TYPC: macrocompoiite, fiber based; low density; used for rocket norzle inserts; has 
unusual high resistance to thermal shock ■ 

MFG: coal tar pitch and cellulose fibers; graphitiaed over 2500C; machined; 
TM-2000 lb batch sise 

ANALYTICAL: 

nofEicn&: Tast-   If n an i si ■ ■ IM« opocimen With Grain *m 
Or 

AKVSIMS m.4mj(%) Av.VWiM 

Y. Mod. (10*p»0 (i) 90 30 
T. Str. (IOHMO 

a Sir. (ion»i) (2) 2.0 2.5 
Flex. air. (ICpsi) (3) 2.5 .7 
Dsnsrty(g/cc) (4) 1.2 
C. Exp. (KHrO (5) 1.0 2.5 
Therm. Cond. 
(«l-cm/s«: cm*-K) (6) .05 .03 
S. Re«. (lO^ohm cm) (7> 30 60 

Grain 

'•(%) 

Typical HX Fmp. 

*Q 
■ 

■ 

Suppliers Availabfltty 
SUPPUER                   GRADES SIZES & »lAPES 

Union Carbide              PTA billets formed 
to shap« 
90"x 66" 

(1)  Sonic 
(2) ASTM-C-109-54T 
(3) ASTM-C-78-49 
(4)   Wt/volume 
(5)  bar 5/16" x 5/9" x 6" 
(6)   cyl l/2-l"diax6" lg 
(7) Volt/amps 

PRICE RATE or CAP. 

$10-:00/lb     10-100 T/yr    1-3 

i 

* ar 

- 
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GRAPHITE  PRODUCT NOJUi-. 

Characterization 
ryyfe imcrocompoilte; fiber b^sed; lo^r density; ha* unu«ua ly high resistance to 
thermal ahock with ultra bigh temperature capabilitira; u» vd lor rocket nozzle insert« 

HfG: coal tar pitch and cellulose fibers; graphitised over 2500C; impregnated in 
secondary processing; machined; 100-2000 lb batch sire -wf ■•— 

ANALYTICAL: 

Tatt 

y. IM. (IO^äO 
T. Str. (10»pai) CD 2.8 1.9 
C. «r. (l O^äO (2) 12.6 15.0 
Rss. Str. (10»p»0 
Denaity (g/cc) (3) U40 
C. Exp. (io«rc) (4) 2.0 4.S 

(cal-cm/asc cm^'K) 
S. Ras. (lO^ohm CM) (5) 126.6 70.5 

Typical RT- Prop. 

4m4%i     AL Mas     wu.dm.(%) 

■ 

W 

i- 
SuppMf'a AvallabMity 

Union Carbide 

GRADES 

PTB 

Sl2ES4tHAPES 

9" x 6M cyl 
formed to shape 

RATE or CAP. 

$10-100/lb    10-100 T/yr     1-3 

(1) cyl 1/4* dia 
(2) ASTM-C-109-54 T 
(3) Wt/volume 
(4) bars 1/16" x 5/8" x 6" 
(5) Volt/amps 

I 

'     I' 
■ 

I 

2t2 



GRAPHITE PRODUCT  NO-245. 

mfe m*crocooapo»«i*.' low porosity; rlwtfni<«l reaistaat; loqg experience; Urge and 
■mall tUet; high production; useful max temperature 340F; u«ed for beat 
rTrhanirri 

MFfe caiciaad pctroiasm coke and coal tar pitch; grapnitised over 25OOC; Adbeacw 
electric Atmace; impregnated in secondary processing; macHned; 100-2000 lb 

ANALYTICAL: 

Y. Mod. (lOHnO 
T. Sir. (ICHpsO 
CMr.O^PiO 

r.(10»ps0 
d/a) 

CBp.(10*/X) 

2.2 

9.0 
4.7 
1.87-1.91 

(caKm/ssc sa^K) 
S. Rss. (lO^ohm cm) 
Iznperrious (0.7% porosity) 
10-13% resin content 

Typkai H.T. 

■ 

StfKli«r's AvrilaMlttr 
. 

Union CatUde Nn. 22    pkpml-lVtD        $l-lC/Ib        100-3M T/yr    1 

. 
• 

■ 

i 

• 

• 



I 

■ 

s 

GRAPHITE  PRODUCT  NO_2tt- 

Characterization 
— 

TfK'. g^o»» compo«Ue; laminated constraction; used in brashes *BT high commutation 

__ — 
MfG: lamp black; calcined petroleum coke, coal trr pitch; molded and graphitLzed; 
strips of differing physical pre» ei^ies bonded together 
  

——— 
FROKHTIES: 

Y. Mod. (IPpsI) 
T. Sir. (103p$i) 
C.Str. (J0»p9l) 
Flex. Str. (I0»p$i) 
Otmity (g/cc) 
C. Exp. (KHZ-C) 
fherm. Cond. 
(cal-cm/sec cn^'K) 
S. Res. (104ohin cm) 

Test Grsin Acslnst Grain Typical H.T. Prop. 

AKV^N     a«.dw.(%)       Av.VakM     9W.dw.(%) 

- 

3oM  Y 

. 

Supplier's  Availability 
SUPPUER GRADES SUES A SHAPES PRICE RATE or CAP. 

GE - Schenectady L352 Supplied only a. 3 mo 
complete brashes 



GRAPHITE  PRODUCT NO 247 

Characterization 
. -w-. 

TT^E: gross composite; graphite; MoS. inserts; used for bearings and other 
mechanical parts 

11 

MFG: calcined petroleum coke; coal tar pitch; molded and graphitized over 2500C; 
MoS   inserts applied as secondary operation 

_ 
ANALYTICAL 
Air* value 

Ash 
. l-.5% (exclusive of inserts) 

PZOPEKTIES: 

Y. Mod. (ICPpsi) 
T. Str. (lOH») 
C. 8lr. (10>pii) 

r.(lO«|»0 
(g/cc) 

a &p. (io«/-c) 
Thsnn. Cond. 
(csl-cm/osc cn^'K) 
S. Res. (KHohm cm) 

or 
WWIi Grain Agsinst Grain Typical H.T. Prep. 

v-u.    m.d*.(%) Mm. VakM m. **.(%} 1300f        4O00F 

1-5          5-10 
1.65-1.8 

■ 

■ rfo-Oi 

10-50      5-10 
(Exclusive of inserts) 

■ 

■  ■ 

Supplier's Availability 

SUPPLIER 

GE - Schenectady        ME24 

SIZES «SHAPES 

cyl 1/8-45" 

^»^.■'■Wfyn [tm&m lUji» INII 

RATE or CAP. 

3 mo 

• 
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GRAPHITE   PRODUCT  NO 248 

j     oM • .   . 

Characterization 
TY^ff: gross composite; graphite, MoS   core construction 

MFQ: lamp black,  calcined petroleum coke, boron, coal tar pitch; molded and 
graphitized; MoS   plugs inserted as secondary operation 

ANALYTICAL 
Av. value 

Ash 
• l-.5% (exclusive of cores) 

a 

nOFEKTIBS: Test Specimen WNhQrato                   AgsinstGrsin Typtest H.T. Prop. 

H.liin J MSUMJ Av.VkkM      8W.<taw.(%)       Av.VahM SM. ««•*.(%) 

Y. Mod. (lO^Mi) 
T. Str. (10>psi) 
C. Str. (10>psi) 
FtaK. Sir. (10»psi) 
Density (g/cc) 
C. Exp. {IWC!) 

> 
■ 

1-5           5-10 
1.69 

vm*l 

(csl-cm/ssc ctna'K) 
8. Rss. (10"*ohnfi cm) 
Hardness 

21             5-10 
52S 

vngrr 

1 

Note:  Applies to carbon prior to inserting cores • 

Supplier's Availability 
SUPPLIER GRADES SIZES a SHAPES PRICE 

GE - Schenectady       T464 Supplied only as 
complete brushes 

■ 

RATE or CAP. DEL 

. ■■& m 

^sa ■      yM[*a«e 

—- 

■ 

■ 

&■ 
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GRAPHITE  PRODUCT  NO W 

Characterization 
i ■ i > u 11 Ml    I 

i I 
TYK: gross composite; carbon graphite-copper; powdered metal baked with graphite 
and pitch; used on slip rings and low foltape DC motors and as brushes 

Hf6: graphite, pitch, metal; molded and baked but not graphitixed; not impregnated; 
finishing operations as required; 100-2000 lb batch siae 

. ■>" J 

Ash 
>.5% 

stdT4?yt(%)     <3g   . 

AHALYTtCAk 
Av. value 

^2SS& 
■ 

With Grain 
mmmmm 

m*.   wA 

■ 

Assinst Grain 

Y. Mod. (lO^sl) 
T.9lr.(10a|»0 
C. Str. (1(*»0 
Rex. Sir. (lO^Mi) 
OMMlty(f/oc) 
C. Exp. {WTC) 
Therm. Cond. 
(cal-cm/Me cm**K) 
S. Res. (lO^ohm cm) 
Hardness 

■ 

Km. 8W.dw.<%)       Aa M.d«K4%) 

3 
1*9 

15 
>2 

i /S<; 

50 15 
20S 13 

Of 

Typical H.T. Prop. 

1300F        4000F 

4«. 

Supplier's AvailabiMty 
SUPPUER GRADES SIZES 4 SHAPES ~ 

Pure Carbon G-19 cyl 1/8-6" 
Uk 1-6'» 
rod. 01-1/8" 
pit<in€-v' 
plpe^/2.6" 

. -■ ■■'., 
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■ »■»ivt RATEorCAP.         DEL 
p' 

■■• 

$l-10/lb 10-100 T/yr      2 mo 
:m4t.»0 miM- 

1 



-i.*..-*-   > 

—    * ■ •■    -    -.tow r***r 

ITE PRODUCT WO. &<> 

terization ...    -H(*-      .. 

    ■     I I' ■   "   I   I        I IMII 

TYPE: gross composite; graphite-metal-resia; powdered copper mixed with graphite and 
resin and molded to sire; for brashes in low voltage field on such applications as 
hmmtmr «M*«»«     »W»!^ trn^l«     fa^JM» "^^^     -"^ "f^ pl^^»« fo> fo^r.« 

HFG: graphite, resin, copper powder; molded and baked below melting point of copper; 
not impregnated; finishing operations as required; 100-2000 lb batch size 

ANALYTICAL' 
Av. value 

Ash 

<30      —M —. 

Cu 
30% (as ash) 

JLL  

■ 

. 
— 

FHOPERJIES:   or 

.  i ■ 

WHhGrain Agsinst Grain 

8ld.dM.(%)       Av.VahM     aid.itev.(%) 

Y. Mod. (I0«p*l) 
T. Sir. (lOH») 
C. Sir. (10»ps0 
Flex. Sir. (10*pc0 
Dsnsity (g/cc) 
c. Exp. aovc) 
Thsini. Cond. 
(csl^m/ssc cm^K) 
8» Rss. (104olNn cm) 
Hardness 

3.5 

3 
>2.2 
6 

5 
15S 

>20 
>2 

15 
40 

Typical N.T. Prep 

1300F        4000F 

.     .. 
Supplier's  Availal 

SUPPUER 

Pure Carbon 
■ 

M-30 
a 

SIZES & SHAPES PRICE RATE or CAP.          DEL 

cyl 1/8-6" $l-10/lb 10-100 T/yr      1 mo 
blk 1-6" 
rod. 01*1/8" 
plt<i/i6-l" 
pipe < 1/2-6" 

1 

1 
t 
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■ GRAPHITE  PRODUCT N0-2iL 

■ 

— —»- 
Characterization 

■ 

_r*! ö^-^*?1 ft, 1   Tl < 

TYPE:  gross composite; graphite-metal-reoin; powdered silver mixed with graphite and 
resin and molded to sise; sintered type; for brushes . 

WG:  graphite-re s in-silver powder; molded and baked below wilting point of silver; 
not impregnated; finishing operations as required; 100-2000 lb batch sise 

ANALYTfCAk 
Av, value 
Std. ri (W- 

Ash 
>.5% 
<30 

Ag 
55% 

noKwes: Test SpscilWi 
or 

Y. Mod. (1 OH») 
T. Str. (KPpsi) 
C. Str. (IO^MO 

R«. Str. (10»p«0 
Dmsily (g/oc) 
a Exp. (lOVQ 
TTMI in. Cond. 
(csl-cm/«sc cfn»'K) 
S. Res. (lO^ohm cm) 
Hardness 

Agsinst Grain Typical H.T. Prop. 
■. 

«*.**.(%)      ^.V^y.     M.tfsM%) «OOF 

.■ 

/ ■ 

3 15 
>2« 2        >2 \ 

/ • 

6 
27S 

20 
15 

199     ai 

Supplier's Availability 
SUPPLIER 

Pure Carbon S-50 

SIZES&SHAPES 

cyl 1/8-6" 
blk 1-6" 
rod. 01-1/8" 
plt<l/16-l" 
pipe < 1/2-6" 

PRICE RATE or CAP. DEL 

$10-100/lb    10-100 T/yr   2 mo 
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I 

Alloyed Graphite Prodoctr (No». 252 through 256) 

At in metal systems, there appears to be a potential for an 
almost limitless number of graphite-base alloy systems.    However, 
this category of material has not been fully exploited and relatively 
few graphite products in this class are contained in this directory. 
For the requirements of this directory, alloyed graphite products are 
defined as a graphite-base body containing more than 50 percent graph- 
ite and at least one other component which is either partially or wholly 
"soluble" in the graphite matrix.   Also, for simplicity, alloyed graphite 
products are limited to two subclasses. 

Metallo-pyrolytic graphite alloy (No.  252), r.» the name implies, 
is produced by a pyrolytic method wherein gaseous hydrocarbons are 
decomposed together with metallic compounds such as metal halides. 
The properties of this type of material are similar to pyrolytic graph- 
ite but modified by the addition of one or more components - 

Graphite-boron alloy type (Nos. 253-256} is proving to be very 
popular and is produced by molding or extruding techniques.   After 
final graphitination,  the boron may be present as boron carbide which 
is a separate, distinguishable phase from the graphite lattice.   Although 
this makes the graphite-boron system appear as a composite, it is 
classified in the directory as an alloyed graphite product. 

- 

. 
■ 

. 

■ 
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GRAPHITE PRODUCT NO_252. 

- 
i ■ i ■ i 

TYK:   graphite alloy; meUUo-pyrdytic; good electrical conductivity; good thermal 
conductivity; high parity; good nuclear porpertiea; low porosity; chemical resistant; 

HfG:  manufacturing method» claimed to be proprietary 

ANALYTICAL 

MOKKTieS: TM* Soectmrf «WiOrain 
*'.;■• 

uS*d        /W.V-«.    »d.d. 
Y. Mod. (10«ps0 
T. Str. (10>p»0 
C. Sir. (I0>pt0 
Rac. Sir. (lOHnO 
Dsnsity (E/cc) 1.3-1.5 
C Exp. (IWQ 
Thorn. Good. 
(cal-cm/sec cm«*K) .01-. 02 
S. Re». (KHohm cm) • 

«»(%)      AaVMM     M. 

IQrain Typioel H.T. Prop. 

M.4w4%) UOOF        4000F                 

• 

»til 

- 

ilj-««,'- 

——   —. — 
Supplier's Availability 

SUPPLIER                   GRADES SIZES A SHAPES 

Atome rgic                    Vitreous 
Chemetala                    Carbon 

pit < 1/4" 
pipe 

■ 

>$100/lb 

RATE or CAP. 

<10 T/yr       6 mo 
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GRAPHITE PRODUCT HO gj 

Characterization 
Hgfc graphite alloy; iruided; max grain mim» . 015"* graphite-boron; low friction; long 
experience; high production; nted for bearing«, brushes, blades, pistons, and 
valves 

HFG: l*mp black,  petroleum coke,  boron, pitch,; pulverised and mixed hot; molded; 
baked and graphitized; no impregnation; finishing operations as required; 1-20T 

ANALYTICAL: 
■- 

PROFEKTIrS: 

Y. Mod (10«psi) 
T.Str.(10H»0 
C. Sir. (10»p«) 
FttoL Mr. (10»ps0 
OMMNy(i/oe) 
C. Exp. (10«/*C) 
Thsnn. Cond. 
(cs»-cm/sec cm^K) 
S. Rss. (KHohtn cm) 
Hardness 

Tsct 

NEMA 
NEMA 

NEMA 
Scleroscope 

««•».(%)    m. 

2.4 
1.59 

6.5 
45 

dw.CS) 

rypicsi n. i. rrop. 

M .V 

■   • 

»9 ,2 

Supplier's Availability 
SUPPLIER GRADES SIZES 4 SHAPES 

Stackpole 417 cyl 1/8-3" 
blk l-S" 
rod 10 mil-1/8" 
pit 1/16-1" 
pipe 1/2-3" 

RMTE or GAP. DEL 

$l-10/lb       10-100 T/yr 

•-. 
■ 

■ 

302 
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GRAPHITE PRODUCT NO ZSj 

Characterization 
TYK: pyrolytic boron nitride,  graphite alloy; low coeff.  therm,  exp.; high strength; 
high electrical resistance; good thermal insulator and conductor; high parity; high density; 
low porositr; highlr oriynted; chemical resistant; high temperature oridatioo resistant 

HFG: inorganic salt; machined and ground; less than 100 lb batch sise 

ANALYTICAL' 
Less than 100 ppm total impurities 

HOKKJIES: 
or 

With Grstn lypicst n.i. rrop. 

Y. Mod. (10«pti) 3 
T. Sir. (10»pjy) 
C. Sir. (10>ps0 
Ftex. Sir. (lO'osi) 15 
Density (f/cc) 2. 0-2.15 
C. txp. (lOVQ 1 25 
Therm. Cond. 
(csl-cm/ssc cm*'K) 0.15 25 
S. Res. (lO^ohm cm) 
Oxidation resistance in moving air at one atmosphere less than 0. 001 in. per hr. at 
1300C.    No oxidation below 7Ü0C.   Inert to almost all reagents at room temperature. 
Inert to a large number of reagents at temperatures over 1000C. 

■ 

i 

SUPPUER 

Super-Temp 

tor's Availability 
GRADES SIZES&SHAPES 

Pyrolytic pit . 03O-5OON 

Boron Nitride       up to 6" x 9" 
cyl 1/4-6" dia 
up to 9" lg 

RATE or CAP. 

$10-100/lb   <10 T/yr 1-2 mo 
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6RAPH3TE  PRODUCT  HO 2$? 

Characierization 
Tfffb graphite-boron alloy; for 

—. i»  ^ LC    
WS: calcihed petroleum coke and coal tar pitch. 

son electric fam&ce; 1-20T batch oil 
; graphitixed over 2500C; 

ANALYTICAL: 
Aw, value 

B 

5% min ■ 

i 

Y. Mod. (10«p-) 
T. Str. (10>p«i) 
C. Str. (10»|»I) 
Rw. Str. (lO'psi) 
Dtnsity (g/oc) 
C. Exp. (10*^^ 

■ypKW n.i. nap. 

M.IM4%)    i«.r «   aw. *».(%) 

S. Rtt. (lO^ohwi cm) 

(1> wasv   i^ 2 

(2) .88 
(3) 3.7 
(4) 1.7 
(5) 1.57 
(b) 1.9 

0.3S 
<7) 8.8 

- «.8 
.81 

3.8 
1.3 

3.0 

0.28 
11.1 

v 

- 

■ 

: 

Supplier's Availability 

- .■■n mm 
SUPPLIER GRADES SBES iiW1M>E8 PRICE RATE or CAP. 

Union Carbide CGC blkvp   ol2zf2     fl-lO/lb      10-100   100-3 M  4 mo 

tmt ' 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTk£-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
f6) bar 5/16" x 5/8" x 6" 
(7) Volt/amp« 

■ ■' i  ^^ I 

T/yr       T/yr 
- 

, 

a«» 



GRAPHITE PRODUCT HO-iSi 
- 

Character! zattofi 

nr«r grapfaite- 
! 

■boron alley; used for noclear reactor shielding 

- 

ttitw 

MFG: calcined petroleum coke and coal tar pitch, boron; graphitized 
Acheaoa electric furnace; 1-20T batch tise 

over 2500C; 

ANALYTtCAU 
AT. Table 

B 
7% nun >                                                                                                        ,1^ 

FROPEKTIES: ' TypiCM M.T. Pi'jp. 

Y.Mod.(10^) (1) 1.2 
T. Sir. (10>p«0 (2) .88 
C. Str. (lO-p^ cv S.7 
R«. Sir. (10>p«0 (4) U7 
OaMMy (j/oc) (5) 1.57 
a Exp. (io*/-c) (6) 1.9 

(ca»-cm/«tc cn^'K) 0.35 
S. R«. (lO^ohm cm) (7> 8.8 

. 

J4 

a»«»    *&«*»   tu. 
0.8 
.Si 

S.8 
1.3 

. 

3,0 

0.28 
11.1 

- 

Supplitrs Availability 

Union Carbide CGD 

(1) Sonic 
(2) ASTM-C-190-49 
(3) AS m-C-l09-54 T 
(4) ASTM-C-78 49 
(5) Wt/trohune 
(6) bar 5/16" xS/S" aS" 
(7) YoU/anaps 

SfZES&SHAPCS RATE or CAP. 

blkupto U'^U"    $l-10/lb   10-100   100-3 M 
T/yr      T/yr 

4 mo 

■ 

m 90S 

■ 



Foamed Graphite Prodact« (No«. 257 through 262) 

The term,  "foamed"' graphite,  refers to graphite bodies with 
densities less than 1.2 g/cc or a porosity exceeding 50 percent voids 
by volume and which are produced by a foaming process.    Only a few 
graphite products of this type are included in the directory and these 
are mostly pyrolytic graphite foams. 

The pyrolytic graphite foams are pure, highly oriented mater- 
ials with similar aaisotropic properties characteristic of pyrolytic 
graphite.    They have high temperature stability,  chemical inertness, 
and low thermal conductivity, making them attractive for potential 
applications fo* nse as bulk insulation in environments of both high 
temperature and cryogenic conditions. 

It is axso practical to produce foamed graphite products by- 
techniques other than pyrolytic and three such products are shown. 

The unique characteristics of foamed graphite products with 
respect to high and low temperature insulation are very interesting 
for components exposed to severe environmental situations in military 
and aerospace missions. 

■ 

(V> -. 
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l^ .OH ^m 
GRAPHITE  PRODUCT NO  257 

onarscierizaiion 
 <       i       ■   ■         11         i   i     11  ii      ■ 

TYPE: pyrolytiQ graphite foam; good thermal insulator; high purity;low density; highly 
oriented; chemical resistant; low hardness; used for insulation 

  _ - 
MfG: gaseous hydrocarbon; graphitized over 2500C; impregnated; machined; less than 
"nJo lb batch sise 

ANALYTICAL 
Ay, value 

Ash 
0. 05%     300ppm imparities 

i II  ! —Ma — I III 

PROKRTIES: Test Spsdmsn 
or 

Method Av.VahM 

Y. Mod. (IO^MO 

T. Str. (10»psi) 
C. Str. (IPpsi) 
Flex. Str. (10»psi) 
Density (g/cc) 0. Z gm/cc 
c. Exp. (io*ro 
Therm. Cond. 
(cal-cm/sec cm^K) 
S. Res. (lO^ohm cm) 

WtthGrain Against Grain 

lld.d«v.(%)       Atf.ValM     9W.<tov.(%) 

Typicsl H.T. Prop. 

1300r        4O00F 

■ 11 •,• 

ft-ii 

— ■■  
_ SuppHpr's Availability ■ mm, 

SUPPLIER ORALES 

Space Age Matl's    Foanüte I-D 

SIZES It SHAPES 

chopped and >$100/lb       <10 T/yr 2-3 mo 
block foam 

i 

■ 

■ 

> i' 



- 

GRAPHITE   PRODUCT  NO 

 CharacterizatiCR 
TTK: graphite foam; good thermal insulator; high reproducibility; high porosity; 

cal resistant; high permeability; long experience; used as filters and diffusers 
-  ■ . ■ 

MfG: calcined petroleum coke; graphitised over 2500C; Acheson electric furnace; 
machined; 1-20T batch size 

Ash 
.l-.5% 

ANALYTICAL 
Av.  value • 

■ 

FROPEKTm: 
or 

W 

Aw-VSIus 

Y. Mod. (10«p$l) (1) 0.2 
T. Str. (lO'psO (2) • 07 
C. Sir. (10»p$0 (3) 0.4 
Fkx. Str. (10»p$i) (4) 0.2 
Dsnsity (g/cc) (5) 1.03 
C Exp. (1(H/-C) (6) 2.0 
Therm. Cond. 
(csl-cm/sec cn^'K) (7) 16 

(8) 38.0 
% Porosity 48 

WithGrsin Agslnst Qrsin 

AV.VWIM     tM.dM4%}     Aa¥riss    8td.<tov.(%) 

Typicsl H.T. Prop. 

1300P       4000F 

■ 

■ 

0 MS 

tß 

Ave. permeability - water (at 70F. 5 psi) 1" thk. pit - 90 gal/ft /min 

Supplier's Availability 

.   SUPPLIER GRADES SIZES 4 SHAPES 

Union Carbide      Porous Graphite    cyl 7-1/4" 
■ 

, r 25 blk 9hc Wx 14" 
pipe 1-3/4" OD 

RATE or CAP. 

$l-19/lb    10-100 T/yr      1 mo 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-109-S4T 
(4) ASTM-C-73-49 
(5) Wt/volume 
(6) bar 5/16" x 5/8" x 6" 
(7) cyl 1/2-1"-^^"Ig 
(8) Volt/amps 

■ 
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■ 

■ 

• 
APHITE TNO^i. * 

1 l  
Chaf>ct»f«z«t!lon 

VffE: graphite foam; good thermal insulator; high reproducibility; high porosity; 
chemical resistant; high permeability; long experience; used as filters and 
difiasarf 

Mfg? calcined petroleum coke; graphitized over 2500C;^Lcheson electric furnace; 
machined; 1-20T batch siae 

mm. 

—**'**-—*M—**-—-'■- 

I ■ — 
ANALYTICAU 
Av. value 

Ash 
.l-.5% 

  ..,• ——. 
PROHRTICS: 

if 
WHh Grain 

" "  " ..- , 
Msmoa ^w»  wW^^w •W.4sa(%)      Ai 

Y. Mod. (IO^JIO (1) 0.3 
T. Sir. (IPpsO (2) .07 
aSlr.(IO>psO (3) 0.5 
Fl«x. Sir. (IPptO (4) 0.3 
Dsntity (g/cc) (5) 1.04 
a Exp. (lave) (6) 2.0 
TlMnik. Good. 

■ 

(csl-cni/ssc cm^'K) (7) .18 
S. Res. (lO^ohm cm) (8) 33.0 
% Porosity 48 1 

Agsinst Qrsjn 

« 
Ave. permeability - water (at 70F, 5 psi) 1" thk. pit - 30 gal/ft /min 

Typtesl H.T. Plop. 

ISOOP        4O09F 

■ 

■     , n ^u 
Supplier's Availability • imi     If. i     if |»        l ■ I"    •*.. 

■     I — 
SUPPLIER 

Union Carbide 

GRADES SIZES 4 SHAPES PRICE RATE or CAP. 
i . • . ■   -      • 

Porous Graphite    cyl 7-1/4" $l-10/lb       10-100 T/yr    1 mo 
45 blk 9,,x i4"x 14" 

pipe 1-3/4" OD 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-109-54T 
(4) ASTM-C-78-49 
(5) Wt/volume 
(6) bar 5/16" x 5/8" x 6" 
(7> cyl 1/2-1" diaxV'lg 
(8) Volt/amps 

(1 

iWttxrlor\rW 
^xah>-I- 

«AO 



GRAPHITE PRODUCT NQJ^O —- 

Characterization 
TYPE: graphite foam; good thermal insulator; high reprcducibility; high porosity; chemical 

. chemical resistant; high permeability; long experience; used as filters and diffusers 
... 

  ■ 

HFGi calcined petroleum coke; graphitised over 2500C; Ache son electric furnace; 
machined; 1-20T batch sise 

■ 

■ 

ANALYTICAL 
AT. value 

Ash 
.l-.5% 

m 

Y. Mod. (10^»0 
T. Star. (I0»p«) 
C Str. (10»i»0 
HML Str. (KPptl) 
Osnslty(g/oc) 
a Exp. (1(H/-C) 
Thsnn. Oond. 
(cs»-an/«sc cm«*K) 
S. Res. (lCh*ohiii cm) 
% Porosity 

Test Specimsn 

(1) 
(2) 
(3) 
(4) 
(5) 

(6) 
(7) 

0.3 
0.2 
0.6 
0.4 
1.05 

0.21 
30.0 
48 

■ 

■ 

Typkssl H.T. Plop. 

Ave permeability - water (at 70 T, 5psi) 1" thk pit 
10 gal/ft2/min 

Pi. ■ 

10" 

Suppliei s Availability 
"■'"'HI II ■ 

 \ SIZESaSHAPES 

Union Carbide Porous Graphite cyl 7-1/4" 
60 b)k 9r 14* 14" 

pipe 1-3/4" OD 

SATE or CAP. 
; 

$l-10/lb     10-100 T/yr      1 mo 

(1) Sonic 
(2) ASTM-C-190-49 
(3) ASTM-C-109-545 
(4) ASTM-C-78-49 
(5) Wt/vohxme 
(6) cyl l/2-l"dlax6"lg 
(7) Volt/amps 

i 
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GRAPHITE  PRODUCT NO. 

Characterization 
. 

TYFE: pyrolytic graphite foam; good thermal insulator; low density; highly oriented; 
chemical resistant; used for insulation 

—   
MFG: gaseous hydrocarbon; graphitised above 2500C; impregnated; machined and 
ground; less than 100 lb batch sis« 

ANALYTICAL 
_ 

-.^WMMM --. 

MtOPtKriB: 

Y. Mod. (10n»l) 
T. Str. (10>psö 
C. Str. (10>ps0 
FtaR. Sir. (lO^ptO 
Dmi|y(g/cc) 
C. Exp. (IQ*/'C) 
Tnsrai. Good. 
(cal-an/atc cm^K) 
S. Rss. (lO^ohm cm) 

T«wt 

. 

r::  : 

dw.(%) 

0. 8 gm/cc 

Typical H.T. Prop. 

1S00F 

JO» J 
■ 

Supplier's Availability 
SUPPLIER RATE or CAP. GRADES       V      SIZES ft SHAPES PRICE 

--■ - ■ 

Space Age MaU's      Foamite MD        pit >$100/lb      < 10 T/yr        2-3 mo 
chopped and blk 
form and molded shapes 
(up to 18" dia x 20" lg) 

.„■.,. 

■ 
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GRAPHITE  PRODUCT  NO. 262 

■ . 

Characterization 
TYPE: pyrolytic graphite foam; good thermal insulator; high parity; high density; l&W 
friction; low porosity; highly oriented; chemical resistant; used for .   sulation 

  

MFG: gaseous hydrocarbon; graphitised over 2500C; impregnated; machined and 
ground; less than 100 lb batch sise .   ~*.»-~   ~~~.-' - ,    ■    »J^—i.   «.  i».»- ...;       , —~.-'.lilll »«1.  II   I..,»!!.    i»M.II.,l 

ANALYTICAL' 

■     HIJI     ill! ■ 

■*■■ »M  II        'I       ■ 

i    iAi i"i 
f;i   '-;   r l-^v   

*"' * 

Y. Mod. (IOHMQ 

T. Str. (10»p$0 
C. Sir. (10>psi) 
Flex. Sir. (10>p60 
Dwtsfty (g/cc) 
C. Exp. (10VC) 
Therm. Cond. 
(cal-cm/ssc cn^'K) 
S. Res. (104olun cm) 

Tost Specimsn 
< »p        or   •** 

— 
W«h Grain ApimtQrahi 

SWi «MSS     SnL IMV.OS)       Av. «MSB     SM. dsv.OG) 

1.5-2.1 gm/cc 

Typical H.T. Prop. 

■ 

 Suppiiar s Avaiiapiiity 
II.. mißmm lüiJüi^niy       -      - ..   .    - »II» mm 

SIZES & SHAPES 
* 

DEL 

Space Age Matl's     Foamite HD   pit >$100/lb     < 10 T/yr       2-3 mo 
*; chopper and blk 

form and molded shapes 
(up to 18" dia z 20" lg) 

1 

■ 

• 

■ 

/ 
■ 
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yn^ppiTRS' INDEX 
. 

Numbers in par-jntheses show graphite product number associated with 
supplier's grade which precedes it.   Suppliers are listed alphabetically and 
their grades are in either alphabetical or numerical order.   A dash indicates 
no supplier's grade designation. 

ATOMERGIC   CHEMETALS ■■ 

Pyrolytic Graphite (174), Vitreous Carbon (252) 

CARBORUNDUM-(GRAPHITE   PRODUCTS   DIVISION) 

ER83 (1), CGE(110,K'l.   162,  169), CGR (110,  161,  162,  169), 
Graph-I-Tite "A" (90), Graph-I-Titc "G" (91), Graph-I-Tite "G90" (111), 
Graph-I-Tite •,G92,, (112), GS((86), GSP (87), GSX (88), GSXP (89), 
GSCY-* (186), GSCY-5 (186). GSCY-10 (186), GSCY-30 (186). 
GSGC-2 (187), GSGC-5 (187), GSGC-10 (187), GSGC-30 (187), 
GSCC-2 (194), GSCC-8 (194), GSGC-2 (195), GSGC-8 (195), Chopped 
fibers (181) 

DURAMIC   PRODUCTS.   INC. 

D-555 (4),  D-657 (3), D-775 (2), D-857 (173) 

GENERAL  ELECTRIC   COMPANY - DE TROIT 

Processed Graphite (214),  Pyro (175) 

GENERAL  ELECTRIC   -   SCHENECTADY 

• 

456 (236),  L352 (246), ME 11 (34), ME 12 (215), ME 14 (5), ME 24 (247), 
ME 53 (219),  R310(216), R776 (217),  T117 (218),   T464 (248) 

GREAT   LAKES   CARBON   CORPORATION 

H205 (6), H205-85 (7), H249 (92). HC (113,  165,   166,  170). HL (114,  167). 
HL-8(115). HL-9(116). HL-10 (117). HLM(118.   119.   120). HLM-50 (121). 
HLM-85 (122.  123. 124). HPC (125.   126). HPL (127). HPL-8 (128). 
HPL-9 (129). HPL-10 (130). MHLM (77). MHLM-85 (78).  TL (131). 
TPL (132) '^ 

a 

HI ICO **" 
——— 

G-1550 (196). GC 20-1 (188). GF-1558 (205). GFA-lM (182). GFA-l/2 (182). 
GY2-1 (188).  GY7-1 (188).  Pyrocarb (209) 
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MINNESOTA   MINING   k   MANUFACTURING   COMPANY 
■  ■     • 

"Pluton" B (197), "Fluten" D (163),  "Piuton" H Roving (184), 
"Pluton" H-l (198),  "Pluton" H-31 (189) 

OHIO   CARBON  COMPANY 

2BE (63), 2D8D (8), 2D9B (9), BlA (10), ME (11), W97 (12) 

POCO   CARBON  COMPANY 

AXF (13), AXM (14), AXZ (IS) • ■ 

PURE   CARBON  COMPANY 

56HT (219), DS-13 (16), PC-IS (212), G-l (210), G-9 (17), G-19 049). 
G-32 (211). G-88-C (18), GC-95 (213), L55 (19),  1.56 (20), M-30 (250), 
P-03 (23),  P-3W(22), P-9 (21), P-9N (220), P-11 (221), P-59L (222), 
P-692 (223),  S-50(251),  SK-4r (224) 

RAYTHEON  MANUFACTURING   COMPANY 

Pyroiytic Graphite (176) 
■   ■ 

SPACE  AGE   MATERIALS 

100(177),   101A(177),  110(177),  Foamite LD (257).  Foamite MD (261) 
Foamite HD (262) 

- 

SPEER   CARBON  COMPANY 

0-15 (93), 9RL (24) 39RI. (25), 250 (94), 350 (26), 357 (27), 521 r».8), 
580 (98), 581 (95), 610 (29), 614 (30). 619 (31). 621 (32), 661 (225), 
669 (226), 672 (227), 673 (228), 700 (30,  133,  134,  135,  163,  164), 
702(33),  711GM96),  780GL (96), 873RL (136), 873S (137). 875S (138), 
886RL (97), 8865 (98), 886W (99), 890RJL (100), 890S (101), 890W (lOhh 
896G (139), 900 (103,  140, 141,  142), 990 (28), 3499 (34), 3499S (35), 
4007 (36). 4110 (38), 4029 (37), 5473 (229), 7110 (39), 7<79 (143), 
7716 (40), 8811 (104),  8645 (41), 8882 (44), 8826 (44),  9134 (43), 
9135 (42), 9139 (42), 9326 (45), 9372 (46), 9420 (47), 9429 (48), 
9457 (49), E-3 (50), E-22 (51), E.23 (52), E-24 (52), E.25 (53), 
E-27 (52), E-28 (37), £-34 (37), £-35 (37), E-37 (54), E-38 (53). 
£-41 (57), E-43 (52), £-44 (53), £-45 (57), £-46 (55), E-48 (56), 
£-50(57), £-51(58), £-57(49), EH (59)» H (60), KK-8 (61), KK-IO 
(61), KK-12 (62). SX-4 (144), SX-5 (145) 

' 
/ 

. 
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STACKPOLE CARBON COMPANY 

51 (230). 304 (231), 331 (65), 378 (232), 417 (253), 423 (233), 
605 (234),  741 (235),  774 (236), 2000 (66), 2020 (67), 6056 (105), 
HB1-4 (146), HEX (147). Kl (106),  Ll (63), L.31 (64), SG211 (237), 
SK217B (238), SK314 (239), X845S (240) 

SUPER -   TEMP   CORPORATION 

Pyrolytic Graphite (178),  Reinforced Pyrolytic Graphite (179). 
Pyroiytic Boron Nitride (254) 

UNION  CARBIDE   CORPORATION 

AGLR (149,   152), AGLX (150,   151).  AGOT (148), AGR (149,   152, 
168), AGSR (107,  149,  U»,  168), AGSX (109,   150,  151), AGX 
(150,  151), ATJ(68), ATJF(69), ATL (79,  153), AUC (108,  154, 
155), CCH (1«>0), CCP-72 (72), CCT (70), CDG (80, 81), CDJ-83 
(72), CFW (82), CFZ (83), CGC (255), CGD (256), CGW (71), 
CMB (73),  CS (156,  157), JTA (241), PT-0178 (242), PTA (243), 
PTB (244),  RVA (84), RVC (85), RVD (74), TSX (158), VCK (199), 
VCL (200), VYB 70-1/2 (191), VYB  105-1/5 (190), WCA (201), 
WCG (202), WCJ (203), WCL (204), WDF (206), WFA (185), WYB 
125-1/5 (193), YBF(159), ZTA (172), ZTB (171), Grafoil Tape 
(207), Grafoil Laminate (208), Karbate No. 22 (245), Porous Graph- 
ite ?5 (258),  Porous Graphite 45 (259),  Porous Graphite 60 (260), 
Pyrolytic (180),   Thornel   25 WYD 115-1/2 (192) 

U. S. GRAPHITE COMPANY 

2 (75) 

VITREOUS CARBON CORPORATION OF AMERICA 

M76) 

■ 
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SHAPE AND SIZ£ INDEX 

Eighteen categories of shape« and aizea are indicated 
below«   If a graphite product it «applied within a given 
form and eise range, it« number is shown. 

CYLINDER--Solid Stock and Spheres.  1/8" « 3" Diameter 

5, 8-24, 34-35, 44, 63, 70, 72, 74-76, 83, 84, 86-91, 93, 94. 96- 
104,  106-109, 111-112,  114-118,  121, 122, 125-133, 136, 143, 144, 
146,  147,  149-150,  154*157,  178, 209-213, 215-224, 230, 232-234, 
236, 237, 240, 241, 247, 249-251, 253, 254 

CYLINDER--Soüd Stock and Spheres, 3" - 45" Diameter 

5-24, 34, 35,38, 39,44, 63, 68, 69. 71, 72, 74-79,    82-85. 87, 89- 
94, 96, 98,  100-104,  110-117,  119-121, 123,  124,  126-139, 143, 
144, 146, 147, 149-155,  157,  161-172,  178, 209-213, 215-224, 232- 
234, 236 241, 242, 244, 247, 249-251, 258-260 

■ 

CYLINDER-- Solid Stock and Spheres. Greater Than 45" Diameter 

77-79, 82,  169, 170 

BLOCK- - Rectilinear. Solid Stock. Up to 24" Wide. 6" - 24" Thick 

2-23, 25-34, 36-40, 44-69. 71,  73, 75, 79, 94,   104,  105,  107,  114- 
119.  122,  123.  126-132,  144-148,  150,  151, 157-159,  173,  179, 210- 
213, 215-229, 231-240, 249-251, 253, 255, 256, 258-260 

BLOCK-- Rectilinear. Solid Stock. Up to 24" Wide. 6" - 24" Thick 

3, 6, 7, 64, 67-69, 71, 79,  120,  124, 126, 139,   148, 151,  152, 
157-IS9,  168, 235 

... 

LARGE  BLOCK--Rectilinear, Solid Stock, More Than 1" Thick, 
24" - 48" Wide   

67, 79,  120,  121 

LARGE  BLOCK--Rectilinear, Solid Stock, More Than 1" Thick, 
 More Than 48" Wide  

67, 79,  168 

ROD- - 10 mils - 1/16" Diameter 

16-23, 63,  146, 147, 210-213, 215-224, 232-234, 236, 237, 240, 
249-251, 253 
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ROD- - 1/16" - 1/8" Diameter 

S,  16-23. 34, 210-213, 215-224, 232-234, 234, 237, 240, 249-251, 
253 

PLATE--Lw Iban 1/16" Tldck 

8-12, 16-23, 63,  146, U7,175,  177,  178,  180, 210-214, 219- 
224, 232-234, 236, 237, 240, 253 

PLATE--1/16" - 1/4" Thick 

8-23, 34,  146,  147,  175, 177,  178,  180, 208, 210-214, 232-234, 
236, 237, 240, 249-251 

PLATE--1/4" - 1" Hack 

S-23, 34, 63, 76, 80, 81,  109,   146,  147,  149.  150.  175,   177- 
180, 208, 210-214, 230, 232-234, 234, 237. 249-251, 253 

PIPE   it   TUBE -- (Ratio of Length to Diameter at Least 3:1),  Leas Than 
 1/2" Q. D.  

8-12,  16-23, 63, 88-91,  175,  180, 210-213, 219-224, 232-234, 236, 
237, 249-251 

PIPE  «c   TUBE--(Ratio of Length to Diameter at Lea»t 3:1),   1/2"- 
 10" O. D.  

8-12,  16-23, 63, 88-91. 95.  112.  ITS.  180. 210-214. 219-224, 
230. 232-234. 236. 237. 240. 245. 249-251. 253. 258-260 

PIPE   li   TUBE--(Ratio of Length to DUmeter at Least 3:1),   Greater 
 lÜÜ 10" O. D. * 

■ i ■■ ii 

175 

FLEXIBLE  GRAPHITE 

175, 194-207 

SHORT  FIBERS--Leee I1M«1"LOM 

181-U3,  185 fcM~0*J 

YARN" 

186-193 

•9 
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UNIQUE CHAÄACTERISTICS INDEX 
■ 

Unique characteristic« are listed alphabetically 
followed by graphite product numbertt. 

ABRASION   RESISTANT 

13y 19, 20, 26, 38-43, 46, 47, 59, 72, 76. 93,  104,  177,  188. 229 

ALLOYED 

253-256 

CHEMICAL   RESrSTANT 

13,  16, 41, 46, 76, 88, 89 91,  104,  134.  140,  142.  177.   178.  180. 
181.  182.  197,  188, 194.  196. 205. 207-209, 213, 214, 231, 239, 
245. 252. 254, 257-262 

COEFFICIENT   OF   THERMAL  EXPANSION-LOW 

2, 16-20. 22. 23, 76, 92, 96. 97, 99. 101.  133.  135-137,  163.  164. 
175,  176,  178,  180, 207, 208. 211, 213, 219. 223. 254 

COMPOSITE 

209-251 

COST-LOW 

3, 6, 7, 26, 62. 68, 77-81, 86-89, 94-107,  109,  113-143,  146- 
159,  163-168, 170 

DENSITY-HIGH 

I, 7, 45. 62, 69. 71. 74. 82-84. 90-92.  Ill,  112,  171-180r 210, 
213, 220-229, 231, 236-241, 245, 249-25\ 254 

DENSITY-IOW 

40, 205-208, 212, 243, 244, 257, 261 

ELECTRICAL   CONDUC TIVITY - GOOD 

1.  16-23, 61, 76-78, 88, 89, 91, 92,  101,  103,  Ill-lie,  120. 122- 
135,  137, 138,  140-142,   146,  147.   163-167.  170,   175-178,  180.  188. 
189.  196. 207. 208. 211. 213, 214, 223, 225, 227, 228. 236. 237. 
240, 252 
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Ill II    «III.      .   H.l«.!. ,1 .l~    — 

ELECTRICAL  R ESI S TAN CE-HIGH 

: 

*ow. 

RV 

13-15, 27, 28, 31-33, 37, 47-49, 51-58, 60,  176, 
208, 212, 254 

EXPERIENCE-LONG 

17   19-26, 29, 34-44, 46-48, 50-54. 57, 59. 60, 63-65. 68. 70. 
79-81. 84. 93-104.  106-109. 113-117.  121.  126-136, 139,   141, 
142.  146-160,  163-168,  170,  199, 211, 219, 221, 223-240, 245, 
253, 258-260 ■ 

EXTRUDED 
~r    ■ 

86 170 
if. 

FIBROUS 

181-193 
.  ■ , - - 

FLEXIBLE 

194-208 

FOAMED 
■ 

257-262 

FRICTION-LOW  _ 

16-23, 30. 39, 41, 46, 49, 59, 76, 93,  ?06. m.  199. 211, 219, 
223, 229, 233-235. 238. 253. 262 

HARDNESS -LOW v 

17, 59,  178. 211. 257 

HARDNESS-HIGlf 

6, 7,  U, 26, 41, 47, 94, 222. 223 

HIGH  TEMPERATURE  OXIDATION-RCSISTANT 

16.  19, 20. 22-25. 38, 39, 69, 96, 97.  100. 102,  U5.  U6.  163. 
182.  188. 205. 213. 219, 235, 241. 292. 254 

,ves 'ML  u - 
HOT  WORKED 

171-173, 241 

Mail 
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ISOTROPIC 

139 85 

• 

■ 

LOW  IN  GAS  EVOLUTION 

■ 

73 

MOLDED 

1-85, 217. 220, 225-230. 233, 234, 239, 253 

NUCLEAR  PROPERTIES-GOOD 

16, 76, 89, 91, 96. 97. 100.  Ill, 112, 136,  142.  148.  158. 175- 
180, 207, 208, 214. 252 

ORIENTED 
■  • 

142,  171,  172, 176.  177.  180. 207. 208, 214, 254, 257, 261, 262 

PERMEABILITY-CONTROLLED HIGH 

258-260 

POROSITY-LOW 

5. 13, 16. 21-23. 41. 46. 62. 69, 71. 76, 82, 83, 90, 91, 103, 104. 
132. 134. 140-142. 171-174. 176-178. 180. 188. 196. 207-209, 212- 
214. 219, 222, 223. 229. 238, 245, 252, 254, 262 

PRODUCTION-HIGH 
■ 

34. 35. 40. 42-44. 63-65. 68, 79. 95. 96, 96.  .100-103. 105-107, 
113-117,  125-131.  133-135.  140-142,  144,  146,  147,  149-153, 
156,  157.  163-168.  170.  196. 229-240. MS, 253 

PURITY-HIGH 

4, 16. 24. 25. 70. 76. 87, 89, 91, 96, 97, 99, 100.  102. 108, HI. 
112. 114-117. 127-132.  134.  136.  142. 148.  154,  158.  160.  167.176- 
82,187,   188.  196. 205, 207-209, 214,252. 254. 257. 262 

PYROLYTIC 
—*  j' 

174-180. 252, 257. 261. 262 
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. REPRODUCIBILITY-HIGH .0 

13,  14,  16-25. 29. 31, 34*37, 39, 40, 42-44, 46-53, 55-69, 71, 
74, 76-78, 82-85, 88-91, 94, 105,  106. Ill, 112,  1*4-117,  119- 
124,  127-132,  139,  143,  144,  147,  167,  171,  172,  177,  178,  181, 
186-188,  194,  196, 201, 205, 207, 208, 211, 213, 214, 219, 223- 
225, 227-229, 231, 232, 235, 238, 239, 258-260 

RESIN   REINFORCEMENT 

190,  191,  193,  196 

SIZES-LARGE 

67, 74, 76, 77, 79, 82-84,  107,  117,  149,   152-155,  167,  168, 245 

SIZES -SMAliL. 

13-15, 41,  105-108. 149,  152-155,  167,  168, 245 

STRENGTH-HIGH 

i 

1, 6, 7,  12-14,  16,  18-23, 25, 26, 29,  31, 34, 35, 41-48. 53. 60. 
62, 68-74, 83. 84, 90-92, 94, 96-102,   104,  HI.  112,  132,  136, 
137,  144.  145,  171,  172,  175-180,  186,  188.  194,  196, 205, 209. 
211, 213, 214, 219, 221, 223, 224, 231, 239. 241, 254 

THERMAL   CONDUC TIVITY - GOOD 

1,  16-23,  76.  88,  92,  101,  106,  111,  112,   119, 133,  146,  147,   164, 
171,  172,   174-178,  180,  182,  188,  196, 207-209, 213, 223, 236, 237. 
240, 252, 254 

THERMAL INSULATION-GOOD 

40,  175-177,  179,  180, 206-208, 223, 254, 257-262 

THERMAL  SHOCK  RESISTANT 

168 

. ^— 
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COMPOSITION INDEX 

Element«, compounds, and raw material« making up 
the graphite body are listed alphabetically, followed 
by grajiite product numbers. 

•   • ' FS    ^ 

BARIUM  FLUORIDE 

_ 

222, 226-228, 236, 240, 249, 250 

FIBER.   SYNTHETIC 

179 

FIBER.   CELLULOSE mm i      . .i 

179, 181, 182,  185.188,  190-196, 199-206, 742-244 

GRAPHITE.   ARTIFICIAL 

5, 10, 16, 27, SI. 32, 46, 9'i, 94, 214, 215, 223, 234 

GRAPHITE.   NATURAL 

5, 11,  12,  17-23, 30, S3, 72, 75, 210-213, 216, 221-229, 236-238, 
240. 249, 250, 251 

HYDROCARBON.   GASEOUS 

90, 91,  175-180, 209, 214, 257. 261, 262 

230 
■ 

BORON 

217. 230. 233, 234, 248, 253. 255, 256 

COAL   TAR  PITCH 

5, 8-12.  16,  18-26. 34-36. 38-46. 59, 60. 64-71, 74, 77-80, 
82-91, 94-104,  106,  108,  109,  UO.  113-148.  150,  151.  153- 
167,  170-172,  197, 212, 215. 217. 218. 220-224, 230^235. 
239, 242-245, 247-249, 253, 255, 256 

COPPER 
1  ■■T'11 

5, 213, 219, 220, 254 

822 
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IE ON 

222 

J^u.     ,,, i 

LAMP  BLACK 
'  ■ 

5, 9,  18-20. 28, 37, 47-49, 52-58, 64, 72, 73, 2i9, 233-235. 
246, 248, 253 

LEAD 

222, 229 

METAL 

5.  11. 221. 249 

MOLYBDENUM 

•     •-        111«"      *"*i- 

217. 234 

MOLYBDENUM   DISULFIDE 

217. 233. 247. 248 

NITROGEN 

183,  189,   197 

PETROLEUM   COKE   (Calcinftd) 

1, 5. 9.  12,  16. 24-26. 34-36, 38-45. 50, SI. 59-63. 65-71. 73. 
74. 77-91, 95-104,  106,  107-172. 215. 218. 220. 230-233. 239, 241. 
245-248. 253. 255-260 

PETROLEUM   PITCH 

5. 63 

PHOSPHORUS 

197 

RESIN / 

8, 17. 76, 90. 91, 209-211, 216-218, 223, 231, 233, 236-240, 250. 

323 



■ 

r 

222, 241 

SILVER 

224, 237» 251 

VANADIUM 

217 

ZIRCONIUM   DIBORIDE 

241 

. 

% 

IH 



PROPERTY INDEX 

Listing of properties is grouped in accordance with 
mechanical properties, physical properties, elec- 
trical properties, and chemical properties. 
Graphite product number• are identified with eachf 

property category as indicated by a range under 
each property.    Following each property category, 
the graphite product numbers are shown. 

YOUNG'S  MODULUS --at Room Temperature, WITH the Grrin 
 (Av.  10   P»i)  

Less than 1:   15.  19, 22, 24, 33, 35, 80. 81,  135.  163.  167,  168. 170. 
207, 258. 260 

1 to 2:  2-4, 6, 7, 13,   14,  16,  17, 20, 21, 23, 25, 34, 36. 40, 42, 
47, 48, 59. 60, 64-71, 73, 77, 78. 82-92, 96-100,  102.  106-109. 
111-121. 123-133,  136-138,  141,  142.  144.  146-160.  164-166. 
175, 210, 211, 215, 219, 221, 223. 235, 239, 242, 255, 256 

2 to 5:   5, 61, 72. 74, 75, 76,  103.  122.  171-173,  176-178.180. 209. 
218. 222. 229-232, 238, 245, 250, 254 

5 to 10:   None 
10 to 20:  None 
Over 50:   243 

YOUNG'S   MODULUS--at Room Temperature, AGAINST the Grain 
 (Av.   106 pii) ^ 

Less than 1:   15, 86-89,  106,  109,  HI,  112,  146,  147,  149,  150.  152, 
154,  160, 166-168.  170-172, 255, 256 

Ito 2:  2-4, 6, 7, 13.  14, 24, 35, 42-44, 64, 65, 67-71.  74. 77. 78. 
82-85, 90-92,  103,  113-133,  136-138,  141,  142,   144,   148.  151. 
153,  155,  157-159,  165,   173. 230-232, 235, 239, 242 

2 to 5:  72,  17S, 177,  180, 238 
5 to 10:  5 
10 to 50:  243 
Ore» 50:   None 

. 
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TENSILE  STRENGTH- -at Room Temperature, WITH the Grain 
 (Av.  IP3 p»i)     

Lets than 1:   40, 80, 81, 110,  113-117,  121,  131, 13%  152,  161,  162, 
165-170, 255, 256, 258-260 

lto2:  2, 4, 24-26, 34-36, 38, 59, 61, 77-79, 82, 87, 89,  100-103, 
107,  109,  110,   118-120,  125-130,  132-134, 136-138,  »41,   142, 
144,   148-151,   153-160,  175,   179, 207 

2 to 5:   3, 6, 7,  16, 20, 22, 23, 41-44, 46-48, 60, 68-70, 74, 75, 
83-86, 88-92, 94, 96-99,  111,  112,  122-124,  135,  145,  172.  173. 
209, 210, 219, 229, 244 

5 to 10:   13,  14, 21, 72, 167, 213, 221-223 
10 to 30:   176-178,  180 
Over 30:   None 

TENSILE   STRENGTH--at Room Temperature, AGAINST the Grain 
 (Av.  103 pri)  

Lest than 1:   113-117,  120,  121,  131,  139.  149.  152.  154.  160,  165-168. 
170,   177-179, 255, 256 

1 to 2:  2, 4, 24-26, 34, 35, 38, 44, 77-79, 82, 85-89. 96. 98.   100. 
103,   111,  112,   118,  119,   122-130,   132,  133,  136-138.   141,  142, 
144,   145,  148,   150,  151,  153,   155.  157-159.  172.   180,  244 

2 to 5:   3, 6, 7, 42, 43, 68-70, 74,  83, 84. 90-92.  163.   173 
5 to 10:  44, 72 
10 to 30:   175, 209 
Over 30:   None 

COMPRESSIVE   STRENGTH--at Room Temperature, WITH the Grain 
(Av.   103 ptil  

Lett than 2:   101,  162,  166,  168, 239, 258-260 
2 to 5:  41, 87,  8%  106,  110,  113,  115-117,  120,  121,  127-132,  135,  139, 

147,  149,  152,  154,  155,  160.   161.  163.  165.  167.  169,  170. 243. 
255, 256 

5 to 10:   2-4, 6, 7, 9,   15, 24-26, 34-36, 38, 40, 42-44, 47. 59, 61, 68, 70, 
77-79, 82-84. 86, 88, 89, 92, 96-100,  102. 103.  Ill,  112,  114, 
118,  119,   122-126, 133,   134,   136-138,   141.  142,   144-146,   148, 
150,   151.   153,   157-159,   171,   172. 210. 245 

10 to 50:   12-14,  16, 20-23. 46, 48. 60, 64-67. 69, 71. 72. 74. 75. 85. 
90, 91,  94,  173,  177-180, 213, 219, 221-223, 229-232, 235, 238 

Over 50:   76,  175,  176 
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COMPRESSIVE  STRENGTH--at Room Temperature. AGAINST 
 the Grain (Av.  103 pai)  

Less than 2:   166,   171,   172 
2 to 5:   70, 87. 8?.  106.   113-117.   120, 121.   125-132,  139,   146.  147.  149, 

152-155.  160,  163,   165,   167,  168,  170,   179.  243. 255. 256 
5 to 10:   2. 4. 6, 24, 25, 34-36, 38, 40. 42-44. 59. 61. 68. 70. 77-79. 

82. 84. 86. 88. 89. 92. 96-100.  102.  103.  111/112,  118,  119. 
122.   124.   133.   136-138. 141.   142.   144.   145.   148.   150.   151. 
157-159 

10 to 50:   3. 7. 26. 47, 48,  60, 64-67, 69, 71. 72.  74. 83. 85. 90, 91, 
94. 96. 98.   173,   175,176.   179,  180, 231. 232. 235. 238, 239 

Over 50: 177.  178 

FL.EXURAL  S TRENG TH--at Room Temperature. WITH the Grain 
 (Av.  lO^psi)  

Less than 1:   162.   165.   166.   168.   169.  179. 258-260 
1 to 5:   1-4. 6-8.   10.   11.   17-19.  24-28.  30.  33-38, 40, 42-44,47. 49-52. 

54-61. 63. 67, 68,  70. 71, 74. 77-85. 92-103.   105-110.  113- 
134.  136-139.   141-161.   164.   167,   170,   175,   179, 212. 217, 225- 
228, 230, 233. 234.  236. 241-243, 245, ^47-251, 253, 255. 256 

5 to 10:   5.  9.  12-16, 20-23, 29,  31. 32, 39. 41, 45, 46, 48, 53. 62. 64- 
66. 69. 72. 73,  75,  94,   104,   135.   167,   171-173, 210. 211, 215, 
216. 218. 219. 224, 229, 232, 235. 237-240 

10 to 20:   76.  178-180.  213,  220-222, 231, 254 
Over 20:   140,   178 ^ 

FLEXURAL  STRENG TH-- at Room Temperature, AGAINST the Grain 
 (Av.  103 pii)  

Less than 1:   107.   165-168.   170.  243 
1 to 5:   2-4, 6. 7. 24-26. 34-36. 38. 40, 42-44. 47. 48. 59. 60, 64, 67. 

69-71. 74. 77-79. 82-85.  92. 94.  96,  98.   100-103.   109.  113-122. 
124-133.  136-139,  141,  142,  144-158.   172.   179. 242. 255. 256 

5 to 10:   5.  13, 65, 66, 68,  72# 163,  173. 232, 235. 239. 241 
10 to 20:   16.  180. 211. 231. 244 
Over 20:   175 

■ 

> 
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DENSITY--at Room Temperature. fAr. g/cc) 

Lea« than 1.50:   17, 28, 33, 37, 40, 56, 76, 80, 81,  179. 212, 243, 244, 
252, 257-261 

1.50 to 1.65:  3, 4, 8-10.  15,  18-20, 22, 26, 28, 35, 37, 48, 49, 51, 52, 54, 
57-59. 63, 64, 86, 87, 89, 93, 95,  106,  107,  110,  113-117,  121. 
134,  135,  139, 143,  147,  149,  152,  161-170,  182,  188,  '96, 209. 
215, 242, 253. 255, 256, 262 

1.65 to 1.80:  2, 5, 6,  12,  14,  16, 21, 23-25, 27. 30-32, 34-36, 38, 39, 
41-44, 46, 47, 50, 52, 53, 55, 60, 61, 65-68, 70-73, 75, 77, 79. 
88, 89. 94, 96-103,  105,  108, 109.  118-120,  125-133,  136-138, 
140-142,  144-146.  148,  ISO,   151,  153-160, 211, 216-219. 230. 
232-235, 247, 248 

1.80 to 2.00:   1, 7,  13, 29, 30, 45, 62. 69, 74. 78, 82-85, 90-92.   104, 
111,  112,   122-124,  171-173,   179. 210. 220. 223, 231, 238, 239. 
245, 249 

2. 00 to 2.20: 175-180. 254 
Over 2.20:   11, 213, 221, 222. 224-229, 236. 237, 240. 241, 250, 251 

COEFFICIENT   OF   THERMAL  EXPANSION --at Room Temperature 
 WITH the Grain (Av.  10-6/*C)  

Lea« than 2:   30, 33, 69, 72, 74, 83, 84^ 96. 98.  100-102,  107-109,  113-120, 
123,  124,  127-131.  143,  149-152,  154-156. 160,  163,  165-168,  171, 
172,  176,   178, 207. 211, 238, 239, 242. 243. 254. 255. 256 

2 to 10: 2-6, 13-16, 24-27, 34-38, 40-48, 51-54, 56-61, 64-68, 70, 71, 73, 
76-79. 82, 85. 92-94, 97-99, 103, 121, 122, 125, 126, 132-139. 141, 
142, 144-148, 153. 157-159. 164. 170, 173, 177, 180, 210, 213, 215, 
218-223, 226, 231, 232, 235, 241, 244. 250, 258, 259 

10 to 20:   175 
Over 20:  7 

COEFFICIENT  OF   THERMAL.   EXPANSION--at Room Temperature, 
 AGAINST the Grain (Av.   10-6/*C)  

Lea« than 2:   76,  106, 168,  173,   175 
2 to 10:  2-4, 6, 21-27, 30, 34-38, 40, 42-45, 47, <8. 51-53, 59-61, 65- 

72,  74, 77-85, 92-94, 96-103,  108.   113-139,  141-148,  151- 
155,  157-160,  163-165,  167,  170-173, 241-244, 255, 256 

10 to 20:   177, 178 
Over 20:   7,  176,  180, 254 
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THERMAL   C ONDUC TIVI TY --at Room Temperature, WITH tike 
Gntin (AT. oi-cm/»ec ggr *K) 

Les. than 0.1:   72, 76. 77,   175, 238. 243. 252 
0.1 to 0.5:  2-4. 6. 7.  13*15. 68. 70. 71. 73. 74. 78-80. 82-85.  92. 

107-109,  113-132.   148-160.  165-168.  170.  171,  173. 242, 254- 
256. 258-260 

0.5 to 1.0:   172, 177.  178 
Over 1.0:  81.   176.  180. 208 

THERMAL  CONDUC TIVITT--at Room Temperatur«, AGAINST 
the Grain |AT. cal-cm/»ec cmz *K) 

Lea« than 0.1:   178. 243 
0.1 to 0.5:  2-4. 6, 7,  13-15. 68. 70-72. 74. 77-79. 82-85. 92.   107- 

109.  113-132.   148-160.  165-168.  170-173.  177, 242, 255, 256 
0.5 to 1.0:   175 
Orer 1.0:   180. 207. 208. 254 

SPECIFIC   RESISTANCE--at Room Temperature. WITH the Grain 
(Av.  10-^ ohm cm) 

Lea« than 1:  63. 80.  178.  180.  183, 236. 237 
1 to 10:   11. 24. 25. 30, 34-36, 39. 43. 44. 50. 61. 62. 65, 66, 69.  77. 

78, 91.  92. 95. 97-100.  102.  103.  106-109.  HI,  113-118.  120- 
134.  136-160.   163-168,  170-172.  176.  177. 208, 213. 222. 224- 
228. 230. 233. 234. 240. 241, 250, 251. 253. 255, 256 

10 to 50: 2-6. 8-10.  12-17. 20. 22. 23. il, 29-riI. », IS, 38, 42, 45, 
47-49, 51-55, 59, 60, 64, 67. 68. 70. 71, 74-76. 79-90.  93,  94. 
96, 98,  101,  10«,  105, 119,  135,  173. 215. 217-219, 221. 231, 
232, 235. 242. 243, 247-249. 258-260 

50 to 100:   18.  19. 21. 26, 28. 37. 40. 49, 52, 56-58, 210, 216,  220, 223 
100 to 2,000:  211, 212, 244 
Over 2, 000:   32,   175 

SPECIFIC   RESISTANCE--at Room Temperatara, AGAINST the 
Grain (AT.  10-^ ohm cm) 

Leaa than 1:   None 
1 to 10: 5. 70, 77, 78, 92,  120,  123,  124,   i46-148,  155-157,  170,  175, 

241 
10 to 50:  2-4. 6. 61. 68. 69, 71, 74, 79, 82-91, 98    107,  109.  Ill   119. 

121,  122.   125-132.  149-154.  158-160,  163.   165-168,  171-173. 242, 
255, 256 

50 to 100: 243, 244 
100 to 2.000:   177 
Over 2,000:   176,  178,  180, 208 
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APPENDIX I 

ORGANIZATIONS AND INDIVIDUALS CONTACTED 

1      Aerojet-General Nucleonics, San Ramon,  California; W.  Titus, 
A.  V.  Levy 

2. Atomergic Chemetals Company,  Carle Place,  Long Island, N.  Y. ; 
F. E. Gallard 

3. Atomics International, North American Aviation,  Inc. , Canoga Park, 
California; C.  M.   Ladd 

4. Avco Corporation, Wilmington, Massachusetts; P.  J.  Cambourelis 

5. Beryllium Corporation,  Hazelton, Pennsylvania; N.  P.  Pinto 

6. Carborundum Company, Graphite Products Division,  Sanborn,  N,  Y. ; 
E.  H.  Wyche 

7. Collier Carbon & Chemical Corporation,  Los Angeles, California; 
C.  B. Scott 

8. Duramic Products, Inc. , Palisades Park, N.  J.; N.  D.  Fern 

9. Joseph Dixon Crucible Co.  Div., Jersey City, N.  J, ; R.  C. Brock 

10. Douglas Aircraft Co. , Inc., Santa Monica, California; J. M.  Tschirgi 

11. Falls Industries, Inc., Solon, Ohio; J.  Reys 

12. General Astrometals Corp. , Yonkers, N. Y. ; Paul H. Smith 

13. General Dynamics/Astronautics, San Diego,  California; J.  L. Shoffnor 

14. General Dynamics/General Atomics, San Diego, California; R. A. Meyer 

15. General Electric Company, Metallurgical Products Department, Detroit, 
Michigan; T. J.  Clark 

16. General Electric Company, Motor it Generator Division, Schenectady, 
New York; O.  C.  Rutledge 

330 



17. * Great Lakes Carbon Corporation, Niagara Falls, N.  Y. ; B.  L.  Bailey, 
A.  A.  Cline,  W.   R.   Benn,  R.  E.   Lindenmeyr (N.   Y.   C.) 

18. HITCO, Gardena,  California; R.  E. Pack 

19. Jet Propulsion Laboratories,  Pasadena, California; D.  B.   Fischback 

20. Lockheed Missiles b Space Co.,  Palo Alto,  California; J.  B.  Rittenhouse 

7.1,    LTV Research Center,  Ling-Temco-Vought, Inc., V ought Aeronautics 
Division, Dallas, Texas; M,  W. Reed 

22. Martin Company,  Orlando, Florida; Ernst M. Goldstein 

23. Metals and Ceramics Division, Oak Ridge National Laboratories, 
Oak Ridge,  Tennessee; H.  Beutler 

24. Minnesota Mining St Manufacturing Co., St. Paul,  Minnesota; 
C.  L. Madden, Jr. 

25. Morganite, Inc.,  Long Island City, N. Y.; S. A. Rokaw 

26. Ohio Carbon Company,  Cleveland, Ohio; D.  I. Stoffel 

27. * Pure Carbon Company, St.  Marys, Pennsylvania; R.  R.  Paxton, 
H.  T. Hulbert 

28. Raytheon Manufacturing Company, Waltham,  Mass.; Dr.  S. I. Blum 

29. Rensselaer Polytechnic Institute, Troy, New York; R.  J.  Diefendort 

30. Reynolds Metals Company, Sheffield, Alabama; V.  L.   Buliough, 
L.  O. Doley 

31. Space Age Materials Corp., Woodside, New York; M.  Turkat 

32. * Speer Carbon Company, St.  Marys, Pennsylvania; £. W,  Butler, 
I.  L. Harvey, R.  L.  Womer, H. Goochec,  L.  Simbeck 

33. * Stackpole Carbon Company, St. Marys, Pennsylvania; W. E. Clancy, 
P. Smisko 

34. Superior Carbon Products, Inc., Cleveland, Ohio; F.  E. Wrikeman 

* Personally Contacted 
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35. Super-Temp Corp., Santa Fe Springs, California; R. M. William« 

36. Ultra Carbon Company, Bay City, Michigan; G. Sermon 

37. * Union Carbide Corp., Carbon Product« revision, New York, N. Y.; 
S. Slooarik, S. Palmer 

38. U. S. Graphite- Saginaw, Mir' '^an; R.  Zemanek,  E. Ruhl 

39. Vitreous Carbon Corporation of America, Beverly Hills, California; 
A.   E.  Stone 

40. Westli jhouse Research Laboratories, Pittsburgh, Pennsylvania; 
£. A. Gulbranson, W.  M. Hickam 

■ 

* Personally Contacted 

• 

832 



APPENDIX H 

LIST OF SALES OFFICES 

ATOMERGIC CHEMETALS COMPANY 

Division of Gallard-Schleainger Chemical Manufacturing Corp. 
584 Mineola Ave.,  Carle Place 

Long Island, N. Y.    11514 

THE CARBORUNDUM COMPANY 

Graphite Products Division 
Sanborn, N. Y.    141 i2 

DURAMIC PRODUCTS 

Kawecki Chemical Company 

Room 3200 
220 E.  42nd St. 
New York, N. Y.    10017 

2590 East Devon Ave. 
Des Piaines, III.    60018 

1500 Service Ave. 
West Covina. Calif.    91790 

GENERAL ELECTRIC COMPANY 

Mr. Brian Scott 
General Electric Company 

Metallurgical Products Department 
P. O. Box 237, GPO 

Detroit, Mich.   48232 
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GENERAL ELECTRIC COMPANY 

Motor and Generator Division 
One River Road 

Schenectady,   N.   Y.    12306 

840 S.  Canal St. 
Chicago, III.    6C680 

641 Lexington Ave. 
New York, N.  Y.     10022 

212 N.  Vignes St. 
Los Angeles, Calif.   90012 

1860 Peachtree Road, N. W. 
Atlanta, Ga.    30309 

431 S. Third St. 
Salt Lake City,  Utah   84101 

8101 Stemmon» Freeway 
Dallas,  Texas   75247 

GREAT LAKES CARBON CORPORATION 

Graphite Products Division 

18 E. 48thSt. 
New York. N. Y.     10017 

300 Cedar Boulevard 
Pittsburgh, Pa.    15228 

Suite 101, "iiSS,  W.  Freeway 
Houston, Texas   77006 

The Hancock Building 
Niagara Falls, N. Y.    14303 

1515 No.   Harlem Ave. 
Oak Park, 111.    6030? 

617 - F Oak Grove Ave. 
Menlc Park,  Calif.    94027 

HITCO 

1600 West 135th Street 
Gardena, Calif. 

MINNESOTA MINING It MANUFACTURING COMPANY 

2501 Hudson Road 
St. Paul,  Minn.    55119 

■ 
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OHIO CARBON COMPANY 

12508 Berea Road 
Cleveland. Ohio  44111 

POCO GRAPHITE,  INC. 

P.  O. Box 1524 
Garland, Texas   75041 

714 W.   Olympic Blvd. 
Los Angeles,  Calif.    90015 

1612 K. Street,  N.   W. 
Washington,  D.   C.  20006 

Rockefeller Center 
610 Fifth Ave. 

New York, N.   Y.    10020 

PURE CARBON COMPANY, INC. 

441 Hall Ave. 
St.  Mary», Pa.    15857 

RAYTHEON MANUFACTURING COMPANY 

Executive Office 
141 Spring St. 

Lexingtor, Mas».    02173 

SPACE AGE MATERIALS CORPORATION 

Pyrogenic» Division 
25-26 50th St. 

Wood»ide, N. Y-    11377 
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SPEER CARBON COMPANY 

800 There«!* St, 
St.  Mary»,  Fa.    15857 

30 W.   Washington St, 
Chicago, III.    60602 

1930 McGraw Ave. 
Detroit, Mich.   48208 

i-' TACKPOLE CARBON COMPANY 

St.  Marys. Pa.    15857 

SUPER-TEMP CORPORATION 

11120 So.   Norwalk Blvd. 
Santa Fe Springt,  Calif,    90670 

UNION CARBIDE CORPORATION 

Carbon Product« Division 

270 Park Ave. 
New York;  N.  V.    10017 

875 Grcentree Road 
Pittsburgh, Pa.    15220 

230 No.  Michigan Ave. 
Chicago, III.    60601 

22 Battery St 
San Francisco, Calif.    94106 

ü. S. GRAPHITE COMPANY 

1621 E. Holland Ave. 
Saginaw. Mich.   48601 
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ViTREOUS CARBON CORPORATION OF AMERICA 

P.O.   Box 197 
Chatsworth,  Calif 91311 

■ , 

. 

• 

■ 
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